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ABSTRACT 


The  objective  of  this  thesis  is  to  determine  the 
advisability  of  allowing  competition  in  the  toll  market  segment  of 
the  telecommunications  industry  in  Canada.  Meaningful  competition 
is  achievable  only  when  the  consumer  has  access  to  the  vendor's 
facilities  via  the  local  switched  network  of  the  franchised  common 
carrier.  This  type  of  access,  referred  to  as  system  inter¬ 
connection,  had  been  illegal  in  Canada  until  May  17,  1979  when  the 
CRTC  handed  down  its  decision  on  CNCP's  application  for  system 
interconnection  with  Bell  Canada. 

Through  analysis  of  the  operating  environment  and  in 
particular  the  relationship  between  the  common  carriers,  the 
regulators  and  the  appropriate  level  of  government,  we  have  shown 
how  the  industry  developed  and  its  current  mode  of  operation.  Of 
primary  importance  is  the  identification  of  the  market  segments, 
the  level  of  investment  and  relative  cost  of  serving  these  markets 
and  the  revenues  generated  within  these  segments. 

Review  of  the  economic  literature  dealing  with 
competition  in  regulated  public  utilities  and  monitoring  of  the 
ongoing  evolution  of  the  industry  in  the  United  States  provided 
the  required  information  to  reach  a  conclusion. 

The  conclusion  consisted  of  rejection  of  the  CRTC's 
decision  on  the  basis  that  fragmented  decisions  made  without  the 
benefit  of  clear  industry-wide  objectives  would  prove  to  be  dys¬ 
functional  in  the  long  run.  Alternative  and  supportive  recom¬ 
mendations  are  provided  after  substantiation  of  the  conclusion. 
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CHAPTER  I 


SCOPE 

On  June  14,  1976,  Canadian  Pacific  Limited  (CP)  made 
application  on  behalf  of  its  communication  division,  Canadian  Pacific 
Telecommunications  (CPT),  to  the  Canadian  Radio-Television  and  Telephone 
Commission  (CRTC)  for  a  ruling  which  would  force  Bell  Canada  to  provide 
for  the  interconnection  of  Canadian  Pacific  telecommunication  facilities 
to  the  local  switched  network  of  Bell  Canada.  On  July  2,  1976  Bell 
Canada  filed  an  application  for  a  CRTC  order  requesting  further 
information  from  Canadian  Pacific  Limited  and  a  suspension  of 
proceedings  until  the  information  was  made  available.  Following 
subsequent  correspondence  between  the  CRTC,  Bell  Canada  and  Canadian 
Pacific,  and  prompted  in  part  by  letters  from  intervenors  lining  up 
behind  the  protaganists  in  this  confrontation,  the  CRTC,  by  the  issuance 
of  Public  Notice  1977-12  on  August  2,  1977,  announced  that  it  would  hold 
a  public  hearing.  This  thesis  is  a  study  of  that  portion  of  the 
Canadian  communications  industry  and  its  operating  environment 
identified  by  the  CRTC  hearing. 

By  means  of  analysis  of  the  economic  and  policy  issues  raised 
in  this  hearing,  we  will,  through  assessment  of  the  impact  on  the  main 
participants  and  others  affected  by  the  implementation  of  the  decision 
set  down  by  the  CRTC  on  May  17,  1979,  accept,  reject  or  recommend  an 
alternative  to  this  decision.  The  decision  ordered  Bell  Canada  to 
provide  the  necessary  facilities  to  connect  the  communication  system  of 
Canadian  Pacific  Limited  to  the  local  switched  network  of  Bell  Canada. 
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Canadian  Pacific  Limited  was  to  compensate  Bell  Canada  according  to  the 
fee  schedule  set  down  in  the  decision. 

The  interconnection  ordered  by  the  CRTC  is  quite  specific  and 
is  detailed  on  pages  261  to  268  of  the  CRTC,  May  1979,  Decision.  In 
general  terms,  it  directs  Bell  Canada  to  provide  two  basic  types  of 
interconnection. 

Type  1:  Bell  shall  provide  switched  terminations  of  loops  from 
the  Canadian  Pacific  switching  offices  which  provide  for  access 
to  the  switching  and  transmission  facilities  of  CPT  by  customer 
connected  to  the  local  switched  network  of  Bell  Canada.  This 
type  of  connection  allows  for  dial-up  access  to  most  services 
provided  by  CNCP,  by  anyone  with  access  to  the  local  switched 
network.  A  diagram  of  a  typical  Type  1  interconnection  is 
Figure  1  on  page  3. 

Type  2:  Bell  Canada  shall  allow  termination  of  loops, 
connected  to  CPT  switching  and  transmission  facilities,  on  Bell 
Canada  switchboards,  located  on  the  customer's  premises,  with 
access  to  local  switched  network.  This  connection  would  allow 
for  calls  coming  into  the  switchboard  from  the  network  to  be 
extended  to  the  CNCP  network  or  the  off-ending  of  calls,  coming 
into  the  switchboard  from  the  CNCP  network,  the  local  switched 
network.  A  diagram  of  a  typical  Type  2  interconnection  is 
Figure  2  on  page  4. 

Unless  reference  to  either  type  of  interconnection  is  required, 
they  will  be  referred  to  in  general  as  system  interconnections 
throughout  this  thesis. 
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CUSTOMER  OF  CNCP 

PABX  ON  CNCP  TELEPHONE  COMPANY  TELEPHONE  COMPANY  SUBSCRIBER  WITH  DIAL 

SUBSCRIBER'S  PREMISES  CENTRAL  OFFICE  CENTRAL  OFFICE  UP  ACCESS 
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SOURCE:  BELL  CANADA  EVIDENCE  IN  CHIEF. 


SOURCE:  BELL  CANADA  EVIDENCE  IN  CHIEF. 


As  the  hearings  progressed  the  number  of  participants  grew, 
forming  six  distinct  but  inter-related  groups. 

The  first  group  consists  of  the  communication  divisions  of 
Canadian  Pacific  Limited  and  Canadian  National  Railways  (CNT)  which  are 
involved  in  a  consortium  referred  to  as  CNCP  Telecommunications.  This 
consortium,  though  not  a  legal  entity,  virtually  replaced  Canadian 
Pacific  Limited  as  the  "Applicant"  in  the  interconnection  proceedings  i 
that  the  CRTC  requested  that  CN  be  included  in  the  application  and 
subsequently  most  of  their  submissions  were  made  under  the  name  of 
CNCP.  CNCP  operates  a  nation  wide  communications  network  based  on  a 
system  of  agreements  between  the  parent  companies,  which  sets  down  the 
terms  and  conditions  under  which  CNCP  shall  allocate  expenses  and 
revenues  incurred  in  the  normal  course  of  business,  to  the  parent 
companies.  In  the  communications  industry  CNCP  falls  under  the 
classification  of  a  specialized  carrier. 

Bell  Canada  forms  the  second  group.  Bell  Canada  is  the 
franchised  common  carrier  in  Quebec  and  Ontario  and  consequently  is  the 
largest  telephone  company  in  Canada  serving  62.4  percent  of  the 
telephones  in  Canada. 

The  third  group  consists  of  the  common  carriers  who,  with  Bell 
Canada,  form  the  Trans  Canada  Telephone  System  (TCTS).  The  members  of 
the  TCTS  consortium  area  are  as  follows: 

Alberta  Government  Telephones  (AGT) 

British  Columbia  Telephones  (BC  Tel) 

Bell  Canada 

Manitoba  Telephone  System  (MTS) 

Maritime  Telephone  and  Telegraph  (MT  &  T) 
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New  Brunswick  Telephone  Company  (NB  Tel) 

Newfoundland  Telephone  Company 

Prince  Edward  Island  Telephone  Company  (Island  Tel) 

Saskatchewan  Telecommunications  (Sask  Tel) 

Telesat  Canada 

With  the  exception  of  Telesat  Canada  this  group  of  common 
carriers  operates  both  local  and  toll  facilities  within  their  franchised 
operating  area.  The  remaining  members  of  the  TCTS  consortium,  excluding 
MT  &  T  which  serves  Nova  Scotia,  and  Bell  Canada  which  serves  Quebec  and 
Ontario,  provide  telecommunications  within  the  provinces  after  which 
they  are  named. 

Bell  Canada,  BC  Tel  and  Telesat  are  the  only  members  of  TCTS 
with  federal  charters  and  as  a  result  are  regulated  by  the  CRTC.  The 
remaining  members  have  provincial  charters  and  are  thus  subject  to 
provincial  regulation.  See  Figure  3  on  the  following  page,  for  the 
geographic  distribution  of  common  carriers  in  Canada. 

The  fourth  and  fifth  groups,  which  we  have  identified  as 
participants  in  this  confrontation,  have  a  degree  of  commonality  in  that 
they  are  both  consumers  of  telecommunication  services,  but  the  effect  of 
the  decision  made  by  the  CRTC  will  be  significantly  different  for  each 
group.  The  fourth  group  which  we  identify  as  the  business  customers  see 
the  resultant  competition  as  having  a  positive  impact  on  their 
communications  cost,  and  intervened,  although  not  extensively,  on  behalf 
of  CNCP.  Due  to  the  nature  and  scope  of  their  communication  needs  it 
will  be  shown  that  the  larger  businesses  stood  to  gain  the  most  from  the 
system  interconnection  of  CNCP. 
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The  residential  customers  formed  the  fifth  group  directly 
affected  by  the  CRTC  decision.  They  were  not  directly  represented  at 
the  hearing  but  the  hypothetical  effects  on  them  were  used  by  both 
protangonists  in  an  attempt  to  strengthen  their  arguments. 

Government,  both  federal  and  provincial,  could  be  considered  as 
a  sixth  group.  The  primary  concern  of  this  group,  other  than  the 
regulation  of  the  carriers  under  their  respective  jurisdictions,  appears 
to  be  the  development  of  the  most  propitious  position  from  which  to 
continue  the  debate  on  jurisdiction  in  communication  matters.  This 
concern  is  just  another  aspect  of  the  ongoing  federal-provincial  power 
struggle  but  could  be  very  instrumental  in  shaping  the  communications 
environment  and  in  determining  the  extent  to  which  the  CRTC  decision  is 
implemented  outside  of  Ontario,  Quebec  and  British  Columbia. 

The  special  interests  of  these  groups  dictate  the  reasons  for 
their  involvement  and  the  extent  of  their  participation.  By  detailing 
these  interests  and  investigating  the  rationales  behind  their  actions, 
we  will  attempt  to  more  clearly  define  the  problem  which  in  turn  will 
facilitate  further  analysis. 

The  CNCP  consortium  was  the  result  of  CNT  and  CPT  recognizing 
the  economies  of  scale  and  better  coverage  available  through 
cooperation.  This  applied  to  the  efficiencies  to  be  gained  in  the  day 
to  day  operation  and  in  particular  to  the  development  and  construction 
of  a  Trans-Canada  microwave  facility.  Without  this  facility  they  could 
never  compete  effectively  with  the  TCTS  consortium,  nor  could  either 
company  justify  the  capital  or  operating  costs  for  the  establishment  of 
their  own  system. 
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As  in  the  case  of  most  railway  companies  in  Canada,  the 
communication  links  required  to  run  the  railroad  were  provided  by  the 
railroad  companies.  Open  wire  lines  along  the  rail  right-of-way 
provided  this  service,  with  spare  capacity  being  used  to  provide 
telegraph  service  for  anyone  wishing  to  pay  the  tariff.  CNT  and  CPT 
went  further  than  most  other  railways  in  that  as  technology  and  the  need 
progressed,  they  moved  into  the  provisioning  of  private  line  services. 
Private  line  services  are  rented  on  a  full  time  basis  with  charges  based 
on  mileage,  loop  conditioning  required,  cost  of  terminal  connections  and 
the  cost  of  the  local  loop,  which  for  CNCP  services  is  normally  leased 
from  the  franchised  common  carrier(s)  serving  the  areas  of  origin  and 
termi nation. 

In  1956,  CNCP  expanded  the  teletype  from  a  private  line  to  a 
switched  service  which  they  call  Telex  and  subsequently  progressed,  as  a 
result  of  advances  in  technology  and  demand  for  expanded  services,  into 
data  transmission,  which  required  the  establishment  of  dedicated 
switched  networks  to  provide  the  various  data  services.  The  data 
services  are  primarily  segmented  by  speeds  and  the  degree  of  interaction 
between  terminals,  switch,  and  host  computer.  No  matter  how 
sophisticated  the  CNCP  service  offering  may  be,  the  final  link  between 
the  customer  and  the  CNCP  network,  prior  to  implementation  of  the  CRTC 
decision,  has  been  provided  by  the  common  carrier  on  the  basis  of  a 
dedicated  loop  from  the  CNCP  office  to  the  customer's  premises.  See 
Tables  1  and  2  on  the  following  pages  for  a  brief  description  of  the 
CNCP  services  with  a  cross  reference  to  the  equivalent  TCTS  offering. 

TCTS  and  its  member  companies  provide  a  similar  range  of 
services  on  both  a  private  line  and  universal  access  basis.  The 
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TABLE  1  -  SERVICE  DESCRIPTION  SUMMARY 
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flexibility  available  to  a  customer  of  the  common  carriers  is  further 
enhanced  by  the  fact  that  his  terminal  equipment  may  be  used  in  either 
private  line  or  universal  access  mode.  The  terminal  devices  supplied  by 
CNCP  may  not  be  connected  to  the  switched  network  {l)  in  any  way. 

CNCP  contended  that  the  shift  in  emphasis  from  information 
transfer  to  interactive  type  services  and  terminals  will  severely  limit 
their  growth  in  spite  of  their  innovativeness  in  product  development, 
because  of  the  lack  of  flexible  access  by  customers  of  firms  originating 
or  terminating  services,  using  CNCP  transmission  facilities.  In  their 
application  CNCP  contended  that  their  financial  viability  is  threatened 
and  that  the  consumers  of  these  services  are  being  deprived  of  the 
innovative  product  development,  price  flexibility  and  choice  of 
supplier,  normally  associated  with  a  competitive  market.  The 
application  further  postulated  that  there  would  be  no  loss  in  revenue  to 
Bell  Canada  due  to  the  overall  market  stimulation  resulting  from 
increased  advertising  and  marketing  activities  necessitated  through 
operations  in  a  competitive  environment. 

Bell  Canada's  response  was  primarily  centered  on  the 
anticipated  loss  of  revenue  from  one  of  the  more  lucrative  segments  of 
their  total  market,  business  derived  toll  services.  They  based  the  bulk 
of  their  arguments  on  the  adverse  effect  that  this  loss  of  revenue,  in  a 
highly  profitable  area,  would  have  on  the  provision  and/or  cost  of  basic 
service  to  the  residential  customer.  They  expressed  further  concern 
over  the  integrity  of  the  network,  difficulty  in  identifying 

(l)  Switched  network  refers  to  the  world  wide  network  of  communication 
facilities  formed  by  the  interconnection  of  common  carriers  networks 
on  an  international  basis. 
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responsibility  for  failures  with  the  absence  of  end  to  end 
responsibility  and  lack  of  control  over  calling  patterns  or  utilization 
of  the  switched  network.  While  the  CRTC  decision  was  primarily  intended 
for  data  communications  it  was  recognized  that  voice  supervision  or  even 
direct  voice  communications  would  be  difficult  to  control  on  the  types 
of  connection  permitted.  Bell  expressed  further  concern  about  the 
problems  involved  in  detecting  when  a  customer  was  by-passing  the  normal 
toll  network  by  off-ending  through  a  switchboard  terminated  trunk  to  the 
local  switched  network,  thus  completing  what  would  have  been  a  normal 
toll  call  without  the  use  of  Bell's  toll  facilities. 

The  remaining  members  of  TCTS  who  intervened  on  an  individual 
basis  offered  arguments  similar  to  those  of  Bell  Canada  but  with 
slightly  different  emphasis.  The  shift  in  emphasis  was  a  result  of 
being  regulated  by  provincial  agencies,  with  the  exception  of  BC  Tel, 
and  variations  in  the  sources  of  revenue.  As  a  result  of  having  to 
serve  the  more  sparsely  populated  and  remote  areas  without  having  the 
large  urban  areas  with  a  high  level  of  business  activities  from  which  to 
generate  revenues,  the  majority  of  the  other  TCTS  members  derive  a 
larger  percentage  of  their  revenues  from  toll  operations.  In  1978  Bell 
derived  46  percent  of  their  revenues  from  toll  whereas  the  toll  portion 
of  the  revenues  for  the  remaining  members  ranged  from  55  percent  for  MT 
&  T  to  a  high  of  66  percent  for  Sask  Tel.  Therefore  these  companies, 
and  primarily  the  prairie  telephone  companies,  felt  much  more  vulnerable 
or  susceptible  to  the  effects  of  competition  in  the  toll  services  area. 

Members  of  the  fourth  group,  which  we  have  identified  as 
business  customers,  have,  because  of  their  variety  of  interests,  the 
most  diverse  concerns  of  any  of  the  groups.  The  diversity  is  primarily 
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a  function  of  size  and  services  offered.  If  the  company  is  national  or 
international  in  scope,  i ntra-company  communications  form  an  important 
aspect  of  its  total  communications  requirement.  Car  manuf acturers  with 
their  network  of  dealers  across  the  country,  or  similar  forms  of 
manufacturer  controlled  distributors,  may  best  be  served  by  a  private 
line  network.  Private  line  networks  would  provide  for  efficiencies  in 
both  costs  and  usage. 

Banks  or  near  banks  could  operate  on  a  private  line  or  high 
speed  switched  data  network  for  their  normal  banking  operations,  but 
would  require  more  flexible  and  universal  access  for  credit  verification 
associated  with  their  charge  cards. 

Computer  service  companies  could  operate  more  efficiently  with 
universal  access  for  their  smaller  customers  and  with  dedicated  or 
switched  high  speed  facilities  for  their  larger  customers.  Some  of  the 
smaller  customers  may  reduce  their  computer  costs  with  batch  rather  than 
on  line,  real  time  processes. 

More  detailed  analysis  of  the  communication  market  will  be  made 
in  Chapter  VII,  suffice  to  say  that  for  problem  definition,  the 
communication  requirements  for  business  operations  range  from  large 
volume  with  narrow  and  wide  spectrum  to  small  volume  with  narrow 
spectrum.  In  number,  the  highest  percentage  of  businesses  require 
nothing  more  than  plain  ordinary  telephone  service  (POTS),  but  the 
larger  businesses,  20  percent  of  the  total,  generate  70  percent  of  the 
toll  revenue  derived  from  business  customers,  and  require  the  more 
complex  and  sophisticated  systems.  It  is  this  revenue  which  is  most 
susceptible  to  the  competition  which  will  result  from  the  implementation 
of  the  CRTC  decision  and  to  which  the  TCTS  carriers  are  most  vulnerable. 


• 

15 


The  residential  customer  has,  until  recent  times,  demanded 
nothing  more  than  POTS.  This  has  enabled  him  to  access  or  be  accessed 
from  the  local  network  with  a  high  degree  of  reliability  at  a  reasonable 
rate.  This  low  rate  is  the  result  of  the  cross-subsidization  he 
receives  from  toll  and  business  services.  The  fact  that  technology  has 
developed  a  broad  range  of  new,  more  sophisticated  services  which  are 
currently  in  the  field  trial  stage  will  not  greatly  affect  the  need  for 
POTS  and  the  requirement  to  maintain  a  relatively  low  price  for  this 
service.  This  was  the  only  interest  group,  as  we  have  identified  them, 
which  did  not  become  actively  involved  in  the  hearings. 

The  last  group  which  we  identified  are  the  governments,  both 
provincial  and  federal.  The  federal  government  was  involved  directly 
through  the  CRTC  and  probably  influenced  the  decision  adversely,  from 
Bell  Canada's  point  of  view,  when  the  federal  cabinet  over-turned  a 
previous  ruling  by  the  CRTC  on  the  admission  of  Telesat  Canada  to  the 
Trans  Canada  Telephone  System.  On  this  occasion  however,  after  an 
appeal  to  the  Federal  cabinet  by  Bell  Canada,  it  upheld  the  CRTC 
decision. 

The  provincial  governments  of  Ontario  and  Quebec  intervened 
directly,  while  the  governments  of  the  prairie  provinces  were  indirectly 
involved  through  the  actions  of  the  telephone  companies  they  operate 
within  their  respective  borders.  It  appeared  that  the  provincial 
governments  had  decided  that  little  could  be  gained  in  their  battle  for 
control  of  communications  through  confrontation  with  the  federal 
government  on  this  issue.  This  federal-provincial  conflict  will  be  more 
thoroughly  investigated  in  chapter  IV  which  deals  with  regulation. 
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Having  identified  the  main  protagonists  and  the  reasons  for 
their  involvement  (the  remaining  participants  and  their  particular 
interests  in  the  CRTC's  decision),  we  can  proceed  to  analyze  the 
Canadian  communication  industry  with  the  intent  of  evaluating  the  CRTC 
decision.  The  analysis,  though  centering  on  and  drawing  from  the 
evidence  submitted  during  this  hearing,  will  be  expanded  to  permit 
consideration  of  the  total  Canadian  communications  industry.  We  shall 
consider  the  perspective  of  all  interested  groups  which  we  have 
identified. 


CHAPTER  II 


COMMUNICATIONS  IN  CANADA 
Brief  History 

The  need  to  review,  albeit  very  briefly,  the  history  of 
telecommunications  in  Canada,  is  to  demonstrate  or  reinforce  the 
following  points. 

1.  Large  scale  development  cannot  take  place  without  the 
availability  of  state  of  the  art  communication 
facilities.  This  frequently  necessitates  investment  by 
the  franchised  carriers  in  remote  areas  with  reduced 
probability  of  payback.  This  type  of  investment  is 
required  by  the  regulator,  with  the  resulting  services 
provided  at  the  standard  tariff  rates. 

2.  Vested  interests  are  significant  factors  when 
contemplating  changes  to  the  status  quo.  This  is 
particularly  true  when  the  interests  were  acquired  through 
guidance  or  direct  action  by  the  regulator.  When  you 
consider  the  size  of  investment  required  to  participate 
even  on  a  small  scale  in  telecommunications,  the  argument 
of  a  changing  operating  environment  is  of  little 
significance  when  compared  to  eliminating  the 
effectiveness  of  large  investment. 

3.  TCTS,  which  is  a  consortium  of  common  carriers  that 
operate  significant  toll  networks,  was  the  product  of 
necessity  and  common  sense.  TCTS  is  of  vital  importance 
to  telecommunications  in  Canada  through  its  coordination 
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of  operating  and  technical  standards,  the  provisioning 
process  and  the  administration  and  allocation  of  toll 
traffic  and  the  resultant  revenues.  Its  existence  is 
rather  tenuous  and  is  dependent  on  compromise  among  its 
members  in  that  the  allocation  of  toll  revenues  is  a  zero 
sum  proposition;  what  one  company  gains  another  must  give 
up.  The  existing  systems  of  accounts  used  by  the  member 
companies  do  not  allow  for  the  objective  allocation  of 
revenue  in  proportion  to  identifiable  costs  incurred  in 
providing  the  service. 

By  1910,  the  structure  of  the  telephone  system  in  Canada  was 
very  much  as  it  is  today.  The  impetus  for  the  spread  of  telephone 
communication  in  Canada  was  generated  by  the  Bell  Telephone  Company  of 
Canada  which  was  25  percent  owned  by  the  National  Bell  Telephone  Company 
of  Boston.  Bell  Canada  was  the  result  of  consolidation  of  the  major 
telephone  and  telegraph  companies  in  Central  Canada  in  1880  by  Charles 
Sise,  a  retired  sea  captain  appointed  by  the  American  parent  to  run  the 
Canadian  operation. 

Bell  Canada  initiated  the  major  development  of  telephone 
systems  both  east  and  west.  This  was  done  primarily  through  the 
appointment  of  agents  and,  when  capital  ran  short,  the  leasing  or  sale 
of  the  right  to  use  Bell  equipment. 

In  1888,  the  Nova  Scotia  Telephone  Company  was  formed  under  the 
control  of  Bell  Canada.  In  1910,  the  name  was  changed  to  Maritime 
Telephone  and  Telegraph  and  the  following  year  it  purchased  67.5  percent 
of  the  shares  of  the  Telephone  Company  of  Prince  Edward  Island,  a 
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company  which  was  incorporated  in  1888  but  found  itself  in  financial 
difficulties.  This  firm  is  now  known  as  Island  Telephones. 

The  New  Brunswick  Telephone  Company,  commonly  referred  to  as 
New  Brunswick  Tel,  was  incorporated  in  1889.  Bell  Canada  at  that  time 
held  the  controlling  interest  in  New  Brunswick  Tel  and  today  owns  most 
of  the  outstanding  shares. 

The  Anglo  American  Company  was  the  first  significant  provider 
of  telephone  services  in  Newfoundland.  The  Avalon  Telephone  Company 
Limited,  which  changed  its  name  to  Newfoundland  Telephone  Company  in 
1970,  was  incorporated  in  1919  and  was  the  firm  which  consolidated  most 
of  the  major  telephone  holdings  on  the  island.  Canadian  National 
Telegraph  serves  70  percent  of  the  land  area,  but  only  35  percent  of  the 
phones  and  interconnects  to  the  remainder  of  the  country  through 
facilities  of  Newfoundland  Tel.  Newfoundland  Tel  also  serves  Labrador, 
which  was  not  included  in  the  calculation  of  the  70  percent  land  figure. 

The  development  story  in  the  west  was  initially  very  similar  to 
what  occurred  in  the  east.  Sise,  consistent  with  his  dream  of  a 
Canada-wide  telephone  system,  attempted  through  the  use  of  agents  and 
paid  employees  to  establish  Bell  as  the  telephone  company  in  most  of  the 
major  centers.  He  was  having  some  success,  but  was  confronted  with 
problems  in  finding  dedicated  managers,  realizing  profits,  providing 
service  in  the  sparsely  settled  areas,  managing  the  desired  growth  from 
such  a  great  distance  and  fighting  the  westerners'  inherent  distrust  of 
large  eastern  firms. 

Politicians  spurred  on  by  complaints  of  poor  or  no  service, 
especially  from  the  rural  population,  fell  back  on  the  use  of  Crown 
Corporations.  Manitoba  bought  out  the  Bell  holdings  in  that  province  on 
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January  15,  1908  and  created  the  Manitoba  Telephone  System.  Alberta 
followed  suit  on  April  1,  1908  and  created  the  Alberta  Government 
Telephones.  In  1909  the  Saskatchewan  Government  bought  out  Bell 
interests  and  established  Saskatchewan  Government  Telephones  as  part  of 
the  Department  of  Railways,  Telegraphs  and  Telephones. 

Consistent  with  the  development  of  other  industries  on  the 
western  side  of  the  mountains,  British  Columbia's  commercial 
communications  ran  north-south.  B.C.  Telephones  was  initially  a 
Canadian  firm,  formed  by  the  amalgamation  of  local  telephone  companies 
in  the  interior  of  British  Columbia  in  1904.  It  ran  into  difficulties 
in  financing  the  provisioning  of  services  up  the  rugged  west  coast  in 
1927,  and  sold  out  to  American  interests.  Today,  though  it  is  still 
called  B.C.  Tel,  it  is  controlled  by  General  Telephones  Ltd.  of  the 
U.S.,  and  is  the  only  major  Canadian  telephone  company  under  the  control 
of  a  U.S.  parent  company. 

By  1910,  but  for  a  few  name  changes,  the  operating  companies 
and  boundaries  of  their  franchises  were  established  along  today's 
format.  Equipment  in  use  at  that  time  was  primitive  by  current 
standards,  but  the  telephone  companies  did  manage  to  provide  a  valuable 
service  and  the  impetus  for  Canadians  to  become  the  most  foremost 
telephone  users  in  the  world,  a  title  they  gained  in  1921  and  have  yet 
to  surrender. 

In  the  United  States,  as  in  Canada,  the  general  configuration 
of  the  telephone  industry  was  established  early.  Long  Lines,  an 
operating  group  of  American  Telephone  and  Telegraph  (AT  &  T),  was 
established  in  1890  as  an  operating  division  of  the  America  Bell 
Telephone  Company.  Long  Lines  was  assigned  the  task  of  providing 
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interstate  long  distance  service.  In  Canada,  any  inter-provincial 
traffic  was  carried  across  borders  on  the  basis  of  interconnecting 
agreements  between  the  connecting  carriers. 

The  establishment  of  a  cross-Canada  network  was  impeded  by  the 
natural  boundaries,  which  have  always  obstructed  the  development  of  most 
forms  of  transportati on  and  communication  networks,  and  which  serve  to 
divide  Canada  into  its  four  distinct  regions,  Maritime  (east  coast), 
Central  Canada,  the  Prairies  and  the  West  coast.  Rather  than  attempt  to 
cross  these  boundaries  with  communication  facilities,  it  was  more 
practical  to  route  the  calls  south  to  the  United  States,  east-west  on 
the  facilities  of  Bell  Long  Lines,  and  north  to  the  terminating 
province.  The  first  call  from  Montreal  to  Vancouver  was  made  in  1916 
and  the  first  Ottawa  to  Vancouver  call  was  made  in  1920.  These  calls, 
as  were  most  east-west  calls  of  similar  distance,  were  routed  through 
the  United  States. 

The  first  step  towards  the  establishment  of  a  Trans-Canada 
network  was  an  attempt  to  form  a  prairie  province  telephone  system  in 
1920.  The  discussions  escalated  to  the  formation  of  a  Canadian  network, 
and  the  Telephone  Association  of  Canada  was  formed  in  1921.  The  impetus 
for  the  development  of  a  Trans-Canada  facility  was  both  nationalistic 
and  economic.  Even  at  that  stage  in  the  development  of  the  telephone 
industry,  it  was  recognized  that  toll  service  was  most  beneficial  and 
that  use  of  Long  Lines'  facilities  meant  that  a  good  portion  of  the 
revenues  from  such  calls  were  being  lost  to  the  United  States. 

The  nationalistic  side  of  driving  force  was  given  further 
impetus  with  the  first  Trans-Canada  radio  broadcast  in  1927,  produced  as 
part  of  the  celebration  of  the  Diamond  Jubilee  of  Confederation. 
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Though  the  plan  for  a  Trans-Canada  network  had  not  yet  been  finalized, 
the  desire  to  avoid  the  use  of  Long  Lines'  facilities  prompted  adjacent 
carriers  to  interconnect  directly  in  order  to  interchange  inter¬ 
provincial  traffic. 

In  1931  the  Telephone  Association  of  Canada  gave  way  to  the 
Trans  Canada  Telephone  Association.  A  formal  agreement,  containing  the 
basic  concepts  and  rules  of  operation  for  TCTS  was  signed  on  August  4  of 
that  year  and  it  was  agreed  to  proceed  with  the  upgrading  and  building 
of  the  required  facilities  in  each  jurisdiction  so  that  they  might  be 
interconnected  to  form  a  Trans-Canada  network. 

The  facility  was  officially  commissioned  into  service  in 
January  1932.  This  was  the  beginning  of  TCTS  as  a  major  force  in 
telecommunications  in  Canada. 

Even  though  portions  of  the  Trans-Canada  facility  had  to  be 
equipped  with  'C'  carriers,  \l)  in  order  to  overcome  the  problems 
associated  with  having  to  transmit  a  voice  signal  over  long  distances, 
it  was  the  switching  systems  which  were  setting  the  pace  with  respect  to 
technological  advances.  The  automatic  switching  office  using  Strowger 
SXS  switches  was  introduced  in  1909  and  the  cross  bar,  common  control 
office,  which  represented  a  major  advancement,  was  introduced  in  1950. 
The  first  major  improvement  over  the  open  wire  carrier  was  the 
introduction  of  the  TCTS  microwave  system  in  1957. 

This  was  the  first  coast  to  coast  microwave  system  and  many 
problems  in  financing  and  engineering  had  to  be  overcome.  Since  no  one 
had  experience  with  systems  this  size,  coupled  with  the  fact  that 

(i) •  C'  carrier  was  one  of  the  original  carrier  systems.  It  was  capable 
of  deriving  three  circuits  on  one  pair  of  wires. 
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capital  was  still  required  to  satisfy  local  demands  for  service,  it  was 
a  tribute  to  the  TCTS  mode  of  operation,  which  relied  heavily  on 
compromise  and  diplomacy  among  its  members,  that  the  system  was  ever 
completed.  Since  then  each  company's  share  of  TCTS  generated  revenues 
has  done  much  to  offset  the  ever  increasing  cost  of  local  service. 


CHAPTER  III 


The  TELEPHONE  NETWORK  and  SERVICES 

A  knowledge  of  the  basic  telephone  network  configuration  and 
the  various  types  of  services  offered  is  necessary  to  the  understanding 
of  the  importance  and  subsequent  impact  which  the  CRTC  decision,  on 
system  interconnection,  may  have  on  telecommunications  in  Canada.  The 
following  discussion  on  the  network  and  services  available  should 
provide  us  with  sufficient  knowledge  to  put  the  subsequent  analysis  in 
perspective. 

The  telephone  network  as  developed  and  operated  by  the 
franchised  common  carriers  in  Canada  is  a  complex  system  in  a  constant 
state  of  change,  which  integrates  the  most  technologically  sophisticated 
apparatus  available  into  a  reliable  and  easy  to  use  communications 
facility.  The  common  carriers  own  and  operate  the  network  within  their 
franchised  operating  areas  and  interconnect  the  toll  portion  at  mutual 
boundaries  under  the  terms  and  conditions  of  the  TCTS  agreement  when 
both  participants  are  members  and/or  an  interconnection  agreement 
setting  out  the  terms  and  conditions  under  which  the  two  systems  will 
interchange  traffic. 

This  study  will  deal  with  the  common  carriers  associated  with 
TCTS,  because  they  serve  95  percent  of  the  telephones  in  Canada  and  they 
will  also  face  the  same  problems  as  Bell  Canada  assuming  that  they  too 
will  be  confronted  by  CNCP  with  a  request  for  systems  interconnection. 

For  the  purposes  of  this  study  we  will  arbitrarily  divide  the 
telephone  network  into  four  distinct  segments. 
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Local  Switched  Network  -  Exchange 

-  Rural 

Toll  Network 

Business  Service  Network 

The  local  switched  network  refers  to  the  switching  office 
(class  5)  (l)  ,  loops  and  inter-office  trunking,  in  a  multi-office 
exchange  area,  which  allows  a  customer  to  access,  or  be  accessed  by  any 
other  customer  in  the  exchange  or  rural  area.  The  exchange  area 
normally  extends  from  one-quarter  to  one  mile  beyond  the  corporate 
limits  of  the  town  or  city  involved  depending  on  the  densities  and 
distribution  of  population  outside  the  corporate  limits.  The  exchange 
area  is  defined,  for  each  center  served,  and  such  definitions  are 
contained  in  the  company  tariff. 

We  chose  to  split  the  area  served  by  an  office  or  offices  into 
exchange  and  rural  areas  because  of  the  differences  in  the  provisioning 
and  pricing  policies  applicable  to  the  services  provided  in  each  area. 

Within  the  exchange  area,  service  is  normally  provided  on  the 
basis  of  individual  line  service  for  all  classifications,  with  no 
options  for  multi-party  service.  In  the  rural  areas  service  is  provided 
on  a  multi-party  basis.  The  maximum  number  of  customers  on  a  line  is 
four,  with  the  average  of  slightly  less  than  three.  The  alternative  of 
individual  line  service  is  attainable  at  increased  rates.  The 
individual  line  rates  in  rural  areas  become  quite  substantial, 
especially  the  construction  charges  if  excess  mileage  is  involved. 

No  excess  mileage  charges  are  associated  with  the  provisioning  of 

(l)  See  Appendix  1  for  explanation  of  office  classifications. 
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multi-party  service,  which  is  considered  standard  in  rural  areas.  The 
policies  referred  to  above  are  as  found  in  the  AGT  tariff,  and  though 
not  applied  consistently  across  Canada,  could  be  considered  typical  for 
the  operation  of  most  TCTS  member  companies. 

No  distinction  is  made  in  the  network  between  normal  business 
and  residential  service.  The  only  special  consideration  given  to 
business  customers  is  to  distribute  them  evenly  across  the  total  expanse 
of  common  control  switchers  and  to  provide  additional  switches  in  the 
line  finders  serving  business  customers,  in  step  by  step  offices,  in 
order  to  compensate  for  the  higher  calling  rates  normally  associated 
with  business  service  (2)  .  Other  than  that  no  effort  is  made  to  modify 
the  local  network  for  business  offerings  or  special  services  up  to  and 
including  low  speed  data. 

One  portion  of  the  local  network  not  yet  discussed  but  which 
has  special  significance  to  this  study  is  the  provisioning  of  local  non 
switched  loops.  These  loops  are  provided  under  a  wide  variety  of  terms 
and  conditions,  depending  on  the  configuration  and  conditioning 
required.  Normally  a  loop  consists  of  a  single  pair  of  copper  wire  with 
no  special  conditioning  and  without  access  to  the  local  switched 
network.  These  loops  are  provided  for  four  main  purposes. 

1/  Local  private  line  facilities. 

2/  Local  portion  of  extended  private  line  facilities. 

3/  Connection  to  high  speed  data  networks  provided 

by  the  telephone  companies. 

4/  Connection  of  CNCP  facilities  to  their  customers. 

\2)  Refer  to  Chapter  VI  for  information  on  the  various  types  of 
switching  offices  available. 
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All  customers  connected  to  the  local  switched  network  with  the 
exception  of  those  utilizing  private  line  facilities  exclusively,  have 
access  to  the  toll  network.  The  toll  network  provides  the  facilities 
which  enable  the  telephone  customer  to  call  beyond  his  exchange  or  rural 
area  to  virtually  any  place  in  the  world.  In  North  America  numbering 
schemes,  transmission  standards,  provisioning  and  system  monitoring  are 
coordinated  to  the  extent  that  the  condition  of  any  portion  of  the 
network  is  known  in  the  central  operations  control  center  at  any  point 
in  time.  The  North  American  center  is  located  in  New  York  city  while 
the  Canadian  center  is  in  Ottawa  with  each  operating  company  having  its 
own  control  center  for  control  of  its  network. 

This  system  of  operational  control  centers,  standard  numbering 
scheme  and  inter  toll  trunking,  as  established  through  the  system  of 
office  hierarchy  as  explained  in  Appendix  1,  provides  for  the 
reliability  and  flexibility  which  currently  exists  in  the  toll  network. 
Network  reliability  is  initiated  during  the  provisioning  process  in  the 
system  design  and  the  quality  of  the  equipment  provided,  but  it  is 
maintained  and  even  enhanced  through  the  operating  personnel  and 
procedures  employed  in  network  administration.  It  is  the  experience  and 
knowledge  gained  in  operations,  analysed  by  means  of  the  control  system 
and  shared  with  the  system  and  equipment  designers  which  ensures 
constant  improvement  in  the  total  network. 

The  control  centers  form  the  focal  point  in  system  operation, 
and  have  been  developed  through  experience  and  technological 
advancements  into  a  very  sophisticated  and  effective  vehicle  for  testing 
and  monitoring  the  network.  Through  direct  monitoring,  selective 
testing,  direct  input  of  traffic  requirements  and  circuit  availability, 
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and  computer  analyses  of  trouble  reports,  the  operations  personnel  are 
able  to  identify  trouble  spots,  existing  or  developing,  and  instruct  the 
toll  switches  to  route  around  them,  which  facilitates  repair  of  the 
problem  sections. 

While  the  previously  mentioned  provisioning  and  operating 
parameters  must,  by  necessity,  be  coordinated  on  a  continual  basis,  the 
participating  companies  operate  entirely  independently  within  their 
operating  areas.  In  Canada  this  inter-company  coordination  of 
standards,  provisioning,  network  operation  and  service  offerings  is 
provided  by  TCTS. 

It  is  through  these  coordinated  efforts  that,  while  developing 
the  toll  networks  within  each  operating  area,  the  TCTS  member  companies 
were  able  to  provision  for  two  completely  separate  terrestrial  microwave 
links  across  Canada.  The  major  microwave  routes  are  shown  on  Figure  4. 
TCTS  also  coordinated  the  involvement  of  its  member  companies  in  their 
financial  commitments  to  and  use  of  domestic  communication  satellites, 
thus  ensuring  success  of  the  system.  Canada  was  the  first  country  to 
integrate  a  communciations  satellite  into  its  regular  telephone 
network.  As  previously  mentioned,  Telesat  has  been  a  participating 
member  of  TCTS  since  1971. 

The  inclusion  of  the  satelite  into  the  TCTS  network  is  not  as 
simple  or  beneficial  as  it  may  first  appear.  The  fact  that  it  is  a 
federal  crown  corporation  and  that  communication  companies  other  than 
TCTS  were  also  committed  to  leasing  channels,  in  order  to  ensure 
viability  of  the  satellite  venture,  necessitates  commitment  of  a  portion 
of  its  circuit  capacity  to  the  other  communication  companies.  This 
leads  to  some  minor  administration  and  access  provisioning  problems. 
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The  most  serious  problem  is  overcoming  the  propagation  delay  caused  by 
the  distance  in  going  up  to  and  down  from  the  satellite.  This  places 
the  constraint  on  interactive  communication  of  having  to  place  one 
direction  of  the  circuit  on  terrestrial  facilities. 

The  fourth  segment,  which  was  identified  in  previous 
discussions,  is  the  business  service  network.  This  network  is  not  an 
isolated  network  but  rather  is  a  system  of  separate  networks 
superimposed  on,  or  integrated  with,  the  regular  local  and  toll  networks. 

The  services  offered  on  this  network  fall  into  one  broad 
classification,  non-basic,  with  two  subgroupings,  competitive  and 
discretionary.  The  business  services  excluded  from  this  segment  are  the 
basic  business  exchange  service  which  consists  of  the  standard  telephone 
set,  the  associated  white  and  yellow  page  standard  type  listing  and 
access  to  the  toll  network  for  regular  message  toll  service.  Some  of 
the  discretionary  services  included  are  key  telephones,  PABX's, 
specialized  terminal  devices  including  the  broad  range  of  data 
associated  services,  private  line  services,  bulk  billing  of  toll 
services,  access  to  specialized  data  networks  and  switches  such  as 
Multicom  and  Datapac  and  specialized  private  switched  networks  such  as 
provided  for  the  federal  government. 

These  services  use  a  variety  of  facilities  and  a  multitude  of 
combinations  of  the  same.  They  may  be  confined  to  the  local  switched 
network,  access  the  regular  toll  network  through  the  switched  network  or 
non  switched  loops,  access  specialized  switched  networks  such  as 
multicom  or  datapac  switches  via  the  local  switched  network,  dedicated 
loops  or  a  combination  of  same  and  may  consist  solely  of  terminal 
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devices  tied  directly  to  the  local  switched  network  with  or  without 
restricted  toll  access. 

Services  which  have  access  to  or  gain  access  via  the  local 
switched  network  cannot  be  considered  as  fully  competitive  services 
since  this  form  of  access  has  previously  been  denied  to  services  offered 
by  competitors  such  as  CNCP. 

Another  general  service  offering  which  warrants  discussion  is 
extended  area  service  (EAS).  This  offering,  which  may  be  provided  under 
different  names  and  in  a  variety  of  ways,  allows  for  unlimited  calling 
between  exchange  areas,  usually  in  close  proximity  and  with  a  community 
of  interest,  for  a  flat  across-the-board  increase  in  the  monthly  rate. 
The  increase  is  usually  proportional  to  the  rate  prior  to  the 
introduction  of  the  service  and  is  normally  a  function  of  the  number  of 
communities  involved,  the  population  of  the  communities  and  distances 
between  them. 

This  service  spans  the  division  between  exchange  and  toll 
service  in  that  it  has  the  characteristics  of  exchange  service  but 
replaces  message  toll  services.  Because  it  moved  from  the  usage 
sensitive  billing  concept  of  toll  services  to  the  universal  flat  rate 
billing  concept  of  exchange,  it  is  commonly  considered  to  be 
counter-productive.  \3)  It  is  frequently  introduced  for  political 
expediency. 

<(3)  Raymond  M.  Alden,  "Usage-Sensitive  Pricing  for  Exchange  Service," 

New  Dimensions  in  Public  Utility  Pricing,  ed.  Harry  M.  Trebing  (East 
Lansing:  Michigan  State  University  Public  Utilities  Studies,  1976), 
p.  300. 
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CHAPTER  IV 


REGULATION 

Regulation,  as  it  applies  to  a  monopolistic  or  oligopolistic 
industry,  is  a  legalized  system  for  imposing  artifically  the  controls  on 
that  industry  and  its  environment,  which  would  be  automatically 
provided,  in  a  reasonable  and  fair  manner,  by  the  law  of  supply  and 
demand  in  a  truly  competitive  market.  The  reasons  such  operating 
environments  occur  or  are  allowed  to  exist  are;  the  industry  is  capital 
intensive  and  the  costly  duplication  or  multiplicity  of  facilities  is 
deemed  to  be  inefficient;  the  high  cost  of  entry  in  itself  may  prevent 
the  formation  of  a  competitive  situation;  control  is  required  in  an 
oligopolistic  industry  to  prevent  the  take  over  by  one  supplier,  through 
predatory  pricing  practices,  with  the  subsequent  creation  of  an 
uncontrolled  monopolistic  environment.  These  reasons  coupled  with  the 
fact  that  the  service  provided  by  regulated  industries  is  normally 
considered  essential,  necessitates  protection  of  the  consumer  from 
inordinately  high  prices  and  requires  that  the  provider  of  such  services 
receive  a  reasonable  return  in  order  that  it  can  maintain  its  viability 
and  continue  to  operate  as  a  going  concern.  In  the  telecommunications 
industry,  prior  to  the  advent  of  interconnection,  between  91  and  95 
percent  of  the  revenue  is  generated  in  a  monopolistic  environment  with 
the  result  the  consumers  of  these  services  must  depend  on  regulation  to 
guarantee  a  reasonable  level  of  service  at  fair  prices. 

In  Canada,  regulation  may  be  administered  at  any  level  of 
government.  The  regulated  company  is  normally  responsible  to  the  level 
of  government  which  granted  its  operating  franchise  or  established  the 
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laws  under  which  the  company  was  incorporated.  Three  members  of  TCTS, 
including  Telesat,  are  regulated  by  the  federal  government  with  the 
remaining  members  being  regulated  by  the  appropriate  provincial 
government.  The  municipal  governments  of  Edmonton,  Thunder  Bay  and 
Prince  Rupert  regulate  the  common  carriers  franchised  to  provide  the 
local  exchange  service  within  their  boundaries. 

The  task  of  regulation  is  normally  delegated  to  a  quasi 
judicial  agency,  legislated  into  being  by  the  responsible  governing 
body.  The  enabling  legislation  usually  spells  out  the  terms  and 
conditions  under  which  the  operating  companies  will  be  regulated.  These 
terms  and  conditions  are,  by  their  very  nature,  meant  to  establish  the 
framework  under  which  there  is  a  fair  degree  of  latitude,  granted  to  the 
regulators,  for  interpretation  and  application.  This  enables  the 
regulators  to  develop  norms  and  procedures  which  may  be  applied  in 
certain  situations  and  particular  circumstances  without  having  to  resort 
to  legislative  action  in  order  to  accommodate  variations  in  the 
operating  environment. 

In  spite  of  the  variations  in  operating  environment  faced  by 
the  common  carriers  and  their  regulatory  agencies,  there  has  been  a  fair 
degree  of  consistency  in  the  development  of  the  regulatory  bodies  and 
the  demands  made  by  them  on  the  common  carriers.  This  has  resulted  in 
part  from  the  strong  influence  exerted  by  Bell  Canada  on  the  smaller 
companies  during  the  development  stages  of  the  industry. 

With  the  exception  of  B.C.  Tel,  which  is  a  subsidiary  of 
General  Telephones  of  the  United  States,  the  remaining  members  of  TCTS 
turned  to  Bell  Canada  for  technical  and  administrative  expertise.  Up 
until  December  31,  1976  when  AGT  dropped  the  service  agreement  with  Bell 
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Canada,  all  TCTS  members,  again  excluding  BC  Tel,  had  a  working 
agreement  with  Bell  Canada  for  the  supply  of  technical  and 
administrative  practices  and  the  provision  of  consulting  services  on  an 
as  required  basis. 

From  this  centralized  source  for  operating  expertise  there 
developed  a  high  degree  of  similarity  in  the  structure  and  operation  of 
each  company  particularly  in  the  system  of  accounts.  This  consistency 
in  operation  and  record  keeping  was  naturally  transmitted  to  the 
regulatory  agencies,  which  are  dependent  on  this  information  to  carry 
out  the  regulatory  function. 

The  result  of  this  consistency  in  the  recording  and 
presentation  of  information,  coupled  with  the  natural  tendency  to  keep 
in  touch  with  industry  progress  in  other  parts  of  the  country,  has 
resulted  in  the  development  of  a  reasonably  consistent  regulatory 
process  for  all  TCTS  members.  Saskatchewan  Telecommunications  is  the 
only  exception  as  they  are  regulated  through  orders  in  council  of  the 
provincial  cabinet. 

Two  problems  traditionally  associated  with  most  forms  of 
regulation  are:  (1)  determining  which  particular  items  of  investment 
should  be  included  in  the  rate  base  and  (2)  equating  the  investment  risk 
to  a  market  situation  in  order  to  determine  the  return  on  equity. 

Items  to  be  included  in  the  rate  base  have  been  identified  with 
a  high  degree  of  consistency  among  the  regulators  and  include  basically 
all  items  of  investment  related  to  the  operation  of  the  company  as  a 
going  concern,  less  accumulated  depreciation.  Inclusion  of  an  allowance 
for  working  capital  is  universally  accepted,  although  the  method  of 
calculation  may  vary  between  jurisdictions.  The  same  holds  true  for  the 
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exclusion  of  plant  under  construction.  Another  item  of  variance  is  the 
time  of  year  at  which  the  rate  base  is  determined,  beginning  or  end  of 
year  or  the  use  of  an  average  plant  balance,  with  the  latter  being  the 
most  prevalent. 

The  rate  base  has  been  a  major  target  for  intervenors  primarily 
because  of  its  visibility  (l)  and  its  direct  relation  to  the  revenue 
which  the  utility  is  allowed  to  earn.  As  identified  by  W.G.  Shepherd, 
Bell  Telephone  in  the  U.S.,  in  an  effort  to  discredit  the  importance  of 
the  rate  base,  succeeded  in  focussing  everyone's  attention  on  it.  The 
intervenors  claim  that  utilities  tend  to  be  inefficient  in  capital 
expenditures  in  an  attempt  to  build  up  the  rate  base  thus  increasing 
their  allowable  revenue.  (2)  The  much  publicized  Averch-Johnson  effect 
states  that  if  the  rate  of  return  allowed  exceeds  the  cost  of  money,  the 
capital  labor  ratio  will  exceed  the  optimum  lever  relative  to 
efficiency,  forms  the  basis  for  most  interventions  of  this  kind. 

Determination  of  the  allowable  rate  of  return  on  debt  capital 
is  not  too  complex  in  that  the  operating  company  must  earn  enough 
revenue,  over  and  above  other  operating  expenses,  to  service  the  debt. 
Therefore  the  rate  is  directly  related  to  the  average  cost  of  debt 
capital  employed,  which  in  turn,  is  a  reflection  of  the  conditions 
existing  in  the  money  market  (uncontrollable)  and  the  financial 
performance  of  the  company  which  may  be  directly  affected  by  the 

<l)  Wi  11 i am  G.  Shepherd,  "Pricing  Practices  in  Transition,"  New 

Dimensions  in  Public  Utility  Pricing,  ed.  Harry  M.  Trebing  (East 
Lansing:  Michigan  State  University  Public  Utilities  Studies,  1976), 

p.  126. 

(2)  H.  Averch  and  L.L.  Johnson,  "Behavior  of  the  Firm  Under  Regulatory 
Constraint,"  American  Economic  Revue,  Lll  (December,  1962),  p.  1059. 
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decisions  of  both  the  management  and  regulators.  The  rate  of  return 
allowed  on  debt  capital  is,  because  of  the  averaging  of  historical  cost 
of  debt,  a  reflection  of  the  past  and  current  performance  of  both  the 
company  and  the  money  markets.  The  money  market,  which  reflects  the 
overall  state  of  the  economy,  sets  the  range  of  rates  at  which  capital 
may  be  borrowed  while  the  companies  performance  and  financial  stability 
determines  at  what  end  of  that  range  that  particular  company  may 
borrow.  The  prairie  telephone  companies,  Alberta  Government  Telephones, 
Saskatchewan  Telecommunications  and  Manitoba  Telephone  System,  because 
of  their  close  association  with  the  provincial  governments,  have  the 
governments  borrow  money  on  their  behalf  or  at  a  minimum  have  them 
guarantee  the  loan  which  normally  assures  a  triple  A  rating,  resulting 
in  rates  at  the  lower  end  of  the  range. 

Determining  the  allowable  return  on  the  equity  portion  of  the 
rate  base  is  much  more  difficult.  The  financial  viability  of  the 
company  is  of  prime  importance,  therefore  in  the  case  of  privately  held 
companies,  consideration  must  be  given  to  the  companies'  ability  to 
generate  funds  to  service  debt,  provide  for  dividend  payments  and  to 
finance  a  portion  of  the  capital  growth.  This  type  of  financial 
viability  is  required  to  ensure  a  reasonable  cost  for  both  debt  and 
equity  capital.  The  return  must  also  be  established  at  a  rate  equal  to, 
or  slightly  above,  the  rate  obtainable  for  investments  of  equal  risk. 

When  setting  the  allowable  rate  of  return  on  equity  capital, 
the  regulator  must  have  knowledge  as  to  the  carrier's  future  capital 
requirements  so  as  to  be  able  to  evaluate  the  financial  impact  of 
additional  service  demands  which  he  may  impose  on  the  carrier.  In  most 
cases  the  rate  of  return  on  equity  relates  directly  to  the  carrier's 
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ability  to  attract  new  capital.  If  large  amounts  of  capital  are 
required,  an  increase  in  rates  may  be  necessary  to  attract  that  capital. 

It  is  the  level  of  participation  by  the  intervenor  which  has 
prompted  many  of  the  changes  in  the  regulatory  process  that  have  taken 
place  over  the  last  couple  of  decades.  During  the  majority  of  years 
over  which  the  industry  and  regulatory  procedures  were  evolving,  there 
was  relatively  little  interaction  in  public  hearings,  which  were 
required  by  most  regulatory  agencies  when  changes  to  price  levels  or 
services  were  being  requested.  This  was  due,  in  part,  to  infrequent 
requests  for  change  and  the  greater  respect  or  finality  with  which 
government  dictates  were  accepted  by  consumers. 

In  the  late  1 960 ’ s  and  early  1970's,  special  interest  groups 
began  to  participate  as  intervenors  in  order  to  promote  their  particular 
interests  in  the  communication  industry.  They  enlisted  other  business 
enterprises,  who  would  also  stand  to  benefit  from  the  adoption  of  their 
position,  to  participate  in  the  hearings.  This  type  of  action  started 
with  the  Carterfone  (3)  intervention  in  the  United  States.  The 
resulting  approval  by  the  Federal  Communications  Commission  (FCC)  for 
interconnection,  and  the  associated  publicity,  prompted  further  actions 
of  this  type.  Applications  for  terminal  interconnection  as  represented 
by  Carterfone  example  were  followed  by  an  application  to  operate 
transmission  facilities  for  particular  services  such  as  data 
transmission.  The  first  action  of  this  sort  was  initiated  by  Data 
Transmission  Company  (Datran)  in  November  1969  with  the  FCC  setting  down 
a  favorable  ruling  on  June  3,  1971.  Datran  was  followed  into  the  field 

(3)  Bruce  M.  Owen  and  Ronald  Braeutigam,  The  Regulation  Game  (Cambridge, 
Mass.:  Ballinger  Publishing  Company,  1978),  pp.  231  &  257. 
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by  MCI  Telecommunications  Corporation  (MCI)  who,  instead  of  providing 
data  capability  on  a  digital  network,  provided  for  data  and  voice 
services  on  a  conventional  analog  facility.  This  group  of  carriers  were 
referred  to  as  specialized  common  carriers  (SCC's). 

The  next  group  identified  and  accepted  into  the  competitive 
communications  scenario  by  the  Federal  Communications  Commission,  were 
the  Value  Added  Network  Carriers  (VAN's).  This  group  leases  facilities 
from  the  common  carriers  on  a  bulk  basis  and  re-sells  them  in  customized 
conf iguration  to  their  customers.  This  procedure  is  in  direct  conflict 
with  the  leasing  terms  contained  in  the  tariffs  of  most  TCTS  members, 
which  prohibits  the  resale  of  leased  facilities. 

The  publicity  associated  with  these  actions  in  the  United 
States  has  prompted  similar  participation  in  Canadian  regulatory 
procedures.  Although  Canadian  procedures  allow  for  intervention  by 
interested  and  involved  parties,  the  common  carriers  are  not  required  to 
advertise  upcoming  applications  to  the  extent  of  their  American 
counterparts,  particularly  when  it  involves  application  for  the 
introduction  or  pricing  of  new  services.  In  spite  of  lower  advertising 
requirements,  intervention  by  all  types  of  consumers  has  grown,  aided  in 
part  by  increased  awareness  as  a  result  of  better  communications,  and 
the  growth  in  consumerism  which  has  flourished  under  persistent  and 
growing  inflation. 

The  regulatory  hearing,  including  intervention,  provides  a  very 
valuable  forum  for  the  interchange  of  ideas  between  the  involved 
parties.  This  provides  invaluable  assistance  to  the  regulator  in 
achieving  the  ultimate  objective  of  more  effective  regulation.  It 
allows  the  utility  to  explain,  clarify  and  present  its  position  as  to 
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the  need  for  its  request,  while  at  the  same  time  receive  input  from  the 
users  as  to  the  probable  effect  on  them,  of  the  proposed  change.  The 
utility  also  has  the  opportunity  to  obtain  feedback  from  the  consumers 
and  regulators  as  to  the  degree  of  acceptance  or  rejection  of  their 
proposal.  The  consumers  have  the  opportunity  to  present  their  case 
while  at  the  same  time  question  in  detail  the  utility  and  the  regulator 
as  to  why  particular  courses  of  action  are  being  followed.  The 
regulator  has  the  concerned  parties  available  for  further  questioning  as 
to  purpose  and  intent  of  the  application  and  intervention.  The 
politician,  though  usually  not  directly  involved,  has  an  excellent 
opportunity  to  evaluate  the  inputs  and  questions  and  obtain  a  reasonably 
true  assessment  of  the  effectiveness  of  existing  policy  with 
identification  of  the  corresponding  weaknesses  and  possible  courses  of 
action  required  to  rectify  same. 

The  level  of  intervention  has  grown  and  will  rise  even  further 
with  increased  acceptance  and  application  of  the  recently  introduced 
policy  whereby  a  portion  of  the  intervenors  costs  are  assessed  to  the 
applicant  in  relation  to  the  effectiveness  and  beneficial  effect  of  the 
intervention.  If,  in  the  opinion  of  the  regulatory  body,  the 
intervention  is  totally  self  serving  in  intent  or  presentation,  or  of 
such  poor  quality  that  no  benefits  accrue  to  the  general  public  or  to 
those  involved  in  the  hearing,  all  costs  will  be  borne  by  the 
intervenor.  The  portion  of  the  intervenors1  cost  assessed  to  the 
applicant  will  be  directly  related  to  the  quality  and  applicability  of 
the  intervention  as  evaluated  by  the  regulator.  This  will  be  of 
particular  importance  to  consumer  groups  who  don't  have  access  to  the 
funds  required  to  avail  themselves  of  the  expertise  necessary  to  make  a 
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meaningful  contribution.  These  groups  will  be  restricted  to  expressing 
their  opinion  as  to  the  short  range  effect  on  them  of  the  applicants' 
proposed  change  to  the  tariffs  or  levels  of  service. 

To  this  point  it  would  appear  that  regulation  in  Canada  is  a 
reasonably  effective  mechanism  for  protecting  the  consumer  from 
predatory  pricing  techniques  or  poor  service  being  offered  by  suppliers 
operating  in  a  non-competitive  environment.  In  spite  of  maintenance  of 
a  reasonable  level  of  service  in  the  past,  there  are  three  major 
problems  faced  by  the  industry  which,  unless  they  are  resolved,  preclude 
responsive  and  effective  regulation.  These  problems  are: 

1.  Jurisdictional  disputes  between  Federal  and  Provincial 
Governments  over  control  over  the  various  aspects  of 
communications. 

2.  Lack  of  a  comprehensive  policy  outlining  the 
responsibilities  of  the  various  participants  in  the 
communications  industry. 

3.  The  system  of  accounts,  maintained  by  the  carriers,  which 
prevents  any  meaningful  analyses,  primarily  in  the  area  of 
causally  relating  costs  to  services. 

The  jurisdictional  problem  is  the  most  difficult  to  resolve  in 
that  it  cannot  be  dealt  with  in  isolation.  The  Federal-Provincial 
conflict  has  been  ongoing  since  confederation  and  encompasses  virtually 
every  aspect  of  the  control  of  commerce  and  life  in  Canada,  and  there 
appears  to  be  a  great  reluctance  among  politicians  to  isolate  and 
resolve  any  one  issue  for  fear  of  losing  bargaining  position  on  another 
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In  focusing  on  communications,  the  major  disputes  are  control 
over  licensing  and  provisioning  for  cable  television  (CATV)  and  control 
over  interprovincial  traffic.  The  cable  television  problem  is  one  of 
definition,  the  Federal  Government  classifies  cable  television  as  a 
broadcast  enterprise  while  the  provincial  governments  maintain  it  is  non 
broadcast  because  the  signals  are  transported  by  the  cable  and  are  not 
allowed  to  cross  jurisdictional  boundaries  indiscriminately.  The 
control  over  CATV  allows  the  governing  body  to  rule  on  content  and  the 
manner  of  provisioning.  The  importance  of  these  issues  varies  between 
provinces.  For  some  provinces  the  issue  is  economic,  for  others  it  is  a 
cultural  matter,  dealing  with  control  of  content,  and  for  all  it  is  part 
of  the  federal-provincial  power  struggle. 

The  second  jurisdictional  issue  appears  more  easily  resolvable 
in  that  the  intent  of  the  enabling  legislation  is  clearer  and  because  a 
similar  example  exists,  in  a  resolved  form,  in  the  United  States. 
Interstate  traffic  in  the  United  States  falls  under  Federal 
jurisdiction.  Federal  Communication  Commission  (FCC),  while  intrastate 
is  under  the  contol  of  the  State  regulatory  agency. 

To  this  time,  no  regulatory  agency  in  Canada  has  taken  direct 
responsibility  for  establishing  inter-jurisdictional  rates,  although  in 
the  federal  legislation  it  is  reasonably  clear,  that  the  CRTC  has  such 
authority  and,  in  fact,  they  appear  to  be  moving  in  that  direction.  Up 
until  now  the  rates  as  such  have  not  been  regulated,  but  the  resulting 
revenues  have  been  included  in  the  calculation  of  allowable  returns  of 
each  regional  carrier  as  established  by  the  governing  regulatory 
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The  CRTC  in  recent  hearings  involving  Bell  and  BC  Tel  have 
requested  information  which  will  enable  them  to  regulate  the  toll  rates 
associated  with  TCTS  activity.  As  mentioned  in  Chapter  1,  TCTS  is  not  a 
legal  entity,  but  through  its  regulatory  responsibilities  the  CRTC  has 
expressed  interest  in  reviewing  the  procedures  by  which  revenues  earned 
through  TCTS  activities  are  distributed  to  the  member  companies  under 
its  jurisdiction. 

The  provincial  regulatory  agencies  have  all  expressed  a  degree 
of  reluctance  in  acceding  to  the  CRTC's  desire  to  control 
interprovincial  toll  rates.  (4)  This  reluctance  has  been  expressed  in 
even  more  direct  terms  by  the  governments  of  the  prairie  provinces, 
which  own  the  major  common  carriers  within  their  boundaries.  This  is 
particularly  true  of  Alberta  which  has  initiated  a  suit,  aimed  at 
preventing  the  CRTC  from  using  or  making  public,  data  on  the  operations 
of  Alberta  Government  Telephones,  which  the  CRTC  obtained  from  TCTS  by 
means  of  a  subpoena  originated  in  a  Bell  Canada  rate  hearing  in  March 
1980.  This  type  of  information  is  necessary  if  the  CRTC  is  to  determine 
the  amount  of  revenue  Bell  Canada  or  BC  Tel  should  receive  from  their 
involvement  in  TCTS  activities. 

Partially  as  a  result  of  the  jurisdictional  disputes  coupled 
with  the  Federal  Governments  reluctance  to  come  to  grips  with  the 
problem,  there  is  an  obvious  lack  of  a  clear  communications  policy  which 
prevents  the  establishment  of  detailed  guidelines  for  the  development  of 

<4>  This  di  sagrees  with  the  position  of  the  agency  preceeding  the  CRTC 
as  expressed  in  Hartle's  Regulation  of  Communications  in  Canada. 
Douglas  G.  Hartle,  "The  Regulation  of  Communications  in  Canada," 
Government  Regulation,  A  Series  of  Papers  Edited  by  the  Ontario 
Economic  Council  (Toronto:  1978),  p.  193. 


43 


the  communications  industry  in  Canada.  The  communications  industry  in 
this  sense  must,  by  necessity,  include  the  cable  television  industry, 
data  processing  industry  and  the  communications  equipment  manufacturing 
industry.  The  interdependent  nature  of  these  activities  precludes  the 
establishment  of  policy  to  govern  this  segment  of  the  economy  without 
due  consideration  being  given  to  the  effects  on  all  involved. 

This  lack  of  policy  and  the  associated  guidelines  affect 
orderly  development  in  all  areas,  including  regulation,  with  the 
probable  result  that  a  Canadian  industry  which  is  competitive  on  an 
international  scale,  will  either  lose  its  competitive  position  or  be 
forced  into  moving  its  base  of  operations  to  an  environment  more 
conducive  to  growth.  Northern  Telecommunications  has  undertaken  most  of 
its  recent  manufacturing  growth  in  the  United  Sates  and,  if  it  was  not 
for  its  close  financial  and  operational  ties  with  Bell  Canada,  a  higher 
percentage  of  its  operation  would  probably  be  in  the  United  States. 

The  provisioning  and  development  segments  are  also  being 
stifled  by  the  lack  of  direction,  in  that  in  such  a  capital  intensive 
industry  few  enterprises  are  going  to  make  a  major  commitment  without 
knowing  the  rules  of  the  game. 

The  final  area  of  major  concern  to  the  regulators  is  their 
inability  to  effectively  assess  a  company's  performance.  The  primary 
source  of  this  problem  is  the  archaic  system  of  accounts  which  has  grown 
up  with  the  industry.  Without  the  ability  to  real istical ly  determine 
operating  efficiency,  it  is  difficult  to  assess  the  necessity  of  major 
investments  which  increase  the  rate  base,  or  evaluate  the  operating 
effectiveness  of  the  company  without: 
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a)  making  numerous  allocation  assumptions  which  render  the 
calculations  virtually  meaningless;  and 

b)  getting  involved  in  detailed  analysis  of  the  day  to  day 
operation  of  the  company  which  would  with  a  high  degree  of 
probability,  prove  to  be  cost  ineffective. 

The  existing  accounting  system  also  makes  it  difficult  for  the 
regulator  to  relate  costs  to  services  on  a  causal  basis.  Administration 
of  the  pricing  concepts  discussed  in  the  following  chapter  would  be  much 
more  meaningful  and  realistic  if  the  effect  of  their  application  could 
be  more  accurately  assessed. 

In  the  hearings  on  Hi-Lo  rates  which  AT  &  T  attempted  to 
introduce  in  response  to  competition  by  MCI,  the  FCC  ruled  in  an  interim 
decision,  handed  down  January  16,  1976,  that  the  rates  be  rejected  on 
the  basis  that  the  accounting  evidence  required  to  support  application 
of  the  rates  was  not  readily  available  in  either  Bell's  system  of 
accounts  or  the  working  papers  presented.  (5) 

Positive  steps  are  now  being  taken  by  the  regulators  in  both 
Canada  and  United  States  to  have  the  operating  companies  introduce  a 
system  of  accounts  which  allows  for  allocation  of  costs  on  a  causal 
basis  as  relate  to  services  provided.  The  FCC  has  developed  a  system  of 
specific  account  categories,  while  the  CRTC  is  developing  guidelines. 
There  is  no  doubt  that  implementation  of  either  recommendation  will 
prove  very  costly  but  should  result  in  improved  regulation,  more 
effective  management  of  the  complying  companies,  and  more  meaningful 
regulatory  intervention  by  interested  groups. 

Owen  and  Braeutigam,  op.  cit.,  pp.  228-229 


. 


CHAPTER  V 


PRICING  POLICIES  of  TELEPHONE  COMPANIES 

The  pricing  policies  employed  by  the  various  telephone 
companies  in  Northern  America  are  not  rigid,  but  they  do  contain  a  few 
basic  concepts  which  are  applied  in  a  relatively  consistent  manner. 

These  concepts  were  developed  over  the  years  by  the  operating  companies 
in  conjunction  with  the  regulators,  for  application  in  a  monopolistic 
environment.  The  basic  concepts  (l)  of  "value  of  service",  rate 
averaging  and  cross-subsidization  are  not  unique  to  the  telephone 
industry,  but  are  normally  utilized,  in  varying  degrees,  in  the  pricing 
of  most  services  offered  by  utilities.  In  many  instances,  though  not 
with  the  same  degree  of  consistency,  they  are  used  by  firms  outside  the 
utility  field. 

The  "value  of  service"  concept  stipulates  that  the  price  paid 
for  various  services,  primarily  basic,  is  dependent  not  on  the  cost  of 
providing  that  particular  service,  but  on  the  benefits  received  by  the 
customer  as  evaluated  by  the  telephone  company.  Since  determination  of 
the  absolute  value  of  the  service  provided  is  impossible,  and  that  at 
the  very  best  only  a  subjective  estimate  of  the  relative  value  is  at  all 
discernable,  implementation  of  this  concept  relies  primarily  on 
experience  and  historical  data,  rather  than  rigorous  application  of  any 
economic  theory. 

The  elimination  of  pricing  trials  by  the  regulators  prevents 
the  derivation  of  realistic  price  elasticity  measures  which  could  be  a 

(l)  Charles  H.  Garity,  "Value  of  Service  Pricing  and  Development  of  Rate 
Schedules",  Alberta  Government  Telephones  Evidence  in  Chief  for  Rate 
Hearing  Before  the  Public  Utilities  Board  of  Alberta  (Calgary:  1977). 
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very  useful  tool  in  establishing  fair  and  reasonable  prices.  Without 
empirical  knowledge  of  the  price  levels  at  which  identifiable  groups  of 
consumers  would  obtain  more  utility  from  other  forms  of  communication, 
or  other  groups  would  consider  telephone  service  prohibitive,  the 
determination  of  what  point  the  common  carrier  should  introduce 
alternate  forms  of  pricing  for  basic  services  becomes  very  complicated. 

Boyd  L.  Nelson,  in  his  study  titled  "Problems  in  the  Analysis 
of  Telecommunications  Demand",  ( 2 )  considered  various  methods,  models 
and  econometric  studies  and  concluded  anything  short  of  a  well  designed 
trial  would  yield  little  in  the  way  of  significant  data.  He  attributed 
the  problem  to  a  lack  of  appropriate  data  and  the  interdependency  of  the 
causal  factors  associated  the  variables  involved.  The  difficulties  he 
discussed  should  have  eased  somewhat  since  the  article  was  written  in 
1976  due  to  improved  study  procedures  and  the  availability  of  data,  on 
calling  patterns,  from  the  more  advanced  switching  machines  now  in 
service. 

Rate  averaging  is  the  application  of  a  single  rate  or  tariff 
for  the  provision  of  a  particular  service,  independent  of  the  costs 
incurred  in  providing  that  service  in  a  specific  instance  or  location. 
Rate  averaging  takes  place  within  the  confines  of  a  single  service  and 
is  applied  primarily  to  basic  services,  both  local  and  toll,  and  to  a 
lesser  degree  in  competitive  services  where  rates  are  more  dependent  on 
causal  costs. 

-(2)  Boyd  L.  Nelson,  "Analysis  of  Telecommunications  Demand",  New 

Dimensions  in  Public  Utility  Pricing,  ed.  Harry  M.  Trebing- ("East 
Lansing:  Michigan  State  University  Public  Utilities  Studies,  1976), 
p.  319. 
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Use  of  the  rate  averaging  concept  eliminates  many  problems  and 
costs  associated  with  the  development  and  application  of  many  rates  to 
the  variety  of  services  offered  by  the  telephone  company.  It  introduces 
the  problems  associated  with  justifying  higher  rates  in  the  more 
accessable  and  less  costly  service  areas  and  increased  pressures  by 
would  be  competitors  for  entry  into  communications  in  these  same  areas. 

Cross-subsidization  is  the  use  of  excess  revenue  from  one 
service  or  area  of  operation  to  subsidize  the  cost  of  providing  service 
to  another  geographic  area  or  customer  in  a  particular  service 
classification. 

These  basic  pricing  concepts  are  applied  in  a  reasonably 
uniform  manner  in  the  areas  served  by  TCTS  members  and  were  introduced 
into  the  price  setting  procedures  virtually  with  the  advent  of  operating 
telephone  companies.  Although  the  communications  industry  has 
experienced  extraordinary  technical  changes  since  that  time,  the  reasons 
supporting  utilization  of  these  concepts  are  still  valid  and  have  been 
legitimized  and  even  encouraged  through  rate  approval  by  regulatory 
agencies. 

These  concepts  are  applied  in  concert  with  the  dictates  of  the 
constraints  associated  with  the  provisioning  and  operation  of  the 
switched  network.  One  economic  constraint  evident  in  exchange  areas 
which  differs  from  most  provisioning  processes  is  absence  of  the  normal 
reduction  in  unit  costs  usually  associated  with  an  increase  in  the 
number  of  units  provided.  Unlike  the  power  or  natural  gas  utilities 
where  customers  are  served  from  main  trunks  with  passive  connections  to 
the  network,  each  new  telephone  customer  must  be  provided  with  the  means 
to  access  or  be  accessed  by  every  other  customer.  This  is  accomplished 
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by  providing  switching  machines  to  supply  the  interacting  capability  and 
a  pair  of  copper  wires  from  the  switching  office  to  the  customers 
premises  to  provide  access  to  the  switching  machine.  Switching  machines 
are  not  provided  with  an  unlimited  number  of  paths  but  are  engineered  to 
only  block  a  certain  number  of  calls  in  a  hundred  during  the  busy  hour 
of  the  busiest  day  during  the  year,  depending  on  the  level  of  service 
being  provided.  This  allows  for  some  savings  but  most  economies 
associated  with  scale  are  derived  from  operation  of,  rather  than 
provisioning  of  the  network. 

There  are  economies  of  scale  associated  with  both  the  operation 
and  provisioning  of  toll  facilities.  These  economies,  measured  in  costs 
per  circuit  mile,  are  normally  associated  with  long  accessable  routes 
which  have  the  larger  cross  sections.  These  economies  have  been  further 
enhanced  in  recent  years  with  the  rapid  advances  in  solid  state 
technology  which  has  resulted  in  substantial  improvements  in  reliability 
and  reductions  in  the  dollar  cost  per  channel  of  multiplex  and  radio 
equipment.  Although  technology  has  proven  to  be  an  able  foe  for 
inflation  over  the  past  ten  years,  recent  indications  are  that 
channelizing  costs  will  start  to  move  upward  once  more. 

Starting  from  this  point,  a  picture  of  the  relative  costs  of 
provisioning  and  operating  of  a  telephone  network  begin  to  appear.  The 
cost  of  providing  rural  service,  even  with  4  party  service  on  carrier 

i 

derived  pairs  is  very  expensive.  The  provisioning  of  exchange  service 
in  small  remote  centers  with  high  start  up  costs  and  relatively  high 
maintainance  costs  would  be  hard  to  justify  economically,  on  a  stand 
alone  basis.  The  provisioning  of  toll  facilities,  with  small  cross 
sections,  into  these  remote  areas  may  also  be  uneconomic.  Switching 
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centers  the  size  of  Red  Deer  or  Medicine  Hat  with  two  to  four  10,000 
line  units  housed  in  one  building  with  the  associated  toll  switch,  and 
where  the  outside  plant  loops  do  not  exceed  the  4*2  to  5  mile  optimal 
design  length,  should  prove  to  be  the  most  economical  from  the 
combination  of  provisioning  and  operating  costs.  The  inter  office 
trunking  costs  for  large  multi-office  cities  like  Calgary  and  Edmonton 
tend  to  invert  again  the  economies  associated  with  large  scale 
operations.  In  this  portion  of  the  discussion  no  consideration  has  been 
given  to  the  effect  of  combining  digital  switching  machines  and  digital 
transmission  facilities  for  the  provision  of  inter-office  trunking. 
Implementation  of  this  recent  technological  advance  should  provide  for 
reductions  in  interoffice  trunking  costs. 

Considering  the  preceding  discussion,  we  may  now  begin  to 
analyse  the  application  of  the  basic  pricing  concepts  and  the  effect 
this  has  had  on  the  development  of  the  network.  We  will  also  look  at 
the  impact  these  policies  have  had  in  creating  the  demand  for  increased 
competition  in  communication,  which  the  telephone  companies  and 
regulators  are  experiencing  all  across  Canada  and  the  United  States. 

These  basic  concepts,  as  previously  mentioned,  have  been 
applied  with  a  high  degree  of  consistency  in  both  the  Unites  States  and 
Canada.  The  basic  concepts  have  been  incorporated  into  the  pricing 
proposals  made  by  the  telephone  companies  and  legitimized  through 
approval  of  the  rate  structure  by  the  regulatory  agencies.  The  support 
of  the  regulatory  agencies  was  partially  prompted  by  the  desire  on  the 
part  of  the  politicians  to  attain  "universal  penetration,"  which  means 
that  every  citizen  has  ready  access  to  a  telephone  capable  of  providing 
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reliable  service.  An  affordable  price  structure  for  basic  service  has 
been  accepted  as  a  realistic  tool  for  achieving  this  objective. 

Universal  penetration  has  been  presented  as  both  a  beneficial 
social  and  economic  objective.  The  economic  benefit  refers  to  the 
provisioning  and  servicing  efficiencies  available  to  the  telephone 
company  when  everyone  in  an  area  contracts  for  telephone  service.  The 
aspect  of  economic  benefit  may  be  extended  to  include  the  expanded 
consumer  market  available  to  business  operations,  and  could  be 
considered  as  partial  justification  for  higher  business  rates.  The 
social  benefit  refers  to  service  being  available  in  all  regions  and  at 
reasonable  rates.  This  promotes  development  in  remote  areas  and 
provides  for  basic  service  at  a  reasonable  cost  to  people  having  limited 
incomes.  The  telephone  allows  these  people  to  have  access  to  assistance 
in  emergent  situations.  The  latter  is  particularly  true  of  the  aged  or 
infirm  who  live  alone  and  rely  on  the  telephone  for  access  to  social 
services. 

The  following  is  a  point  summary  of  how  these  basic  concepts 
affect  the  pricing  strategy.  (3) 

1.  The  value  of  the  service  increases  in  proportion  to  the 
number  of  telephones  accessible. 

2.  Business  service  has  a  greater  value  than  residential 
service. 

3.  Long  distance  calls  originated  during  business  hours  shall 
be  assessed  the  highest  tariff. 


(3)  Garity,  op.  cit. 
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4.  Based  on  the  premise  of  universal  penetration,  residential 
service  shall  be  the  first  service  to  receive  the  benefits 
of  cross-subsidization. 

5.  All  non-basic  services  shall  contribute  to  the  net  income 
of  the  telephone  company.  These  services  cannot  be  priced 
below  the  marginal  costs  incurred  in  providing  the  service. 

Once  a  telephone  company  has  received  the  approval  from  its 
regulator  to  increase  its  rate  of  return,  it  must  then  determine  the 
rate  increase  necessary  for  each  service  to  generate  required  revenue. 

The  rate  section  then  proceeds  as  follows,  based  on  experience  and 
historical  data. 

1.  The  first  area  to  be  considered  is  that  of  non-basic 
services.  This  covers  terminal  devices  such  as 
extensions,  PABX's,  specialized  data  offerings,  bulk  toll 
packages  and  private  line  services.  These  are  services 
which,  from  the  customers  point  of  view,  are  discretionary 
or  are  primarily  business  oriented. 

2.  Toll  services  are  then  considered  from  the  point  of  view 
of  total  net  revenue.  Rates  may  be  raised  or  lowered  in 
an  attempt  to  generate  more  revenue.  Any  traffic  which 
can  be  generated  in  off  peak  hours  makes  a  high  marginal 
contribution  to  net  revenue,  as  long  as  it  is  not  traffic 
which  has  been  displaced  from  the  higher  tariff  periods. 

3.  Service  calls  have  tended  in  recent  years  to  be  priced 
closer  to  actual  costs.  This  is  the  result  of  two 
separate  developments: 
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(a)  Rapidly  increasing  labour  costs  which  must  be 
reflected  in  the  one  time  service  charge. 

(b)  The  customer  has  been  offered  an  alternative  in  the 
phone  stores  whereby  trips  to  the  customer  location 
are  eliminated,  with  the  result  that 
connect-disconnect  charges  are  substantially  reduced. 

4.  Increases  are  considered  for  the  basic  exchange  service, 
business  first  and  residential  as  a  last  resort. 

The  fundamental  pricing  strategy  is  to  increase  the  cost  of 
discretionary  and  business  offerings  first,  and  then  if  more  revenue  is 
required  to  proceed  to  the  basic  services,  with  increases  to  the 
standard  residential  service  being  avoided  if  at  all  possible. 

This  strategy  is  not  new  and  has  been  in  effect  since  the 
founding  of  the  telephone  industry.  Without  the  benefit  of  traffic 
studies  to  determine  the  relative  usage  of  central  office  equipment  by  a 
typical  business  or  residential  customer,  the  rates  quoted  at  the  turn 
of  the  century  to  business  customers  for  basically  the  same  service  were 
anywhere  from  14%  to  100%  higher  than  the  residential  rate.  This  is 
consistent  with  the  price  elasticity  expected  with  business  as  opposed 
to  residential  service.  Without  the  benefit  of  empirical  data  we  would 
expect  that  business  service  would  have  a  lower  price  elasticity  than 
residential  service. 

The  result  of  this  pricing  policy,  as  utilizied  by  the 
telephone  companies,  and  interpretation  of  social  need  and  its 
application  by  the  regulatory  agencies  across  Canada,  has  resulted  in 
significant  variations  in  the  pricing  structure.  The  matrices  on  pages 
54  and  55  give  the  prices  for  a  few  standard  services  and  the  percentage 
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of  each  companies  revenue  derived  from  toll  related  services.  This  is 
particularly  true  of  the  prairie  telephone  companies.  These  matrices 
along  with  the  graph  on  page  56  provide  an  indication  of  the  tendency  to 
depend  on  toll  revenue  for  a  large  portion  of  total  revenue,  in  spite  of 
the  fact  that  investment  is  heavily  weighted  in  favour  of  exchange  plant. 

This  situation  has  developed  over  the  years  through  the 
combined  action  of  the  telephone  companies,  the  regulators  and 
advancements  in  technology,  which  until  now  have  allowed  for  improved 
cost  effectiveness  in  the  provisioning  and  maintenance  of  toll 
facilities  in  spite  of  rampant  inflation.  Of  the  three,  only  the  effect 
of  technology  has  been  truly  positive.  Both  the  regulators  and  the 
telephone  companies  have  tended  to  avoid  the  issue  of  relating  rates  to 
costs.  They  have  found  it  easier  and  more  politically  expedient  to 
increase  the  rates  on  discretionary  and  business  services  rather  than 
establish  a  policy  which  would  recognize  the  true  cost  of  residential 
exchange  service,  establish  a  realistic  price,  and  work  towards  that 
objective  through  a  series  of  rate  increases. 

The  fact  that  the  portions  of  the  toll  revenue  are  used  to 
support  local  services  should  not  be  an  issue,  in  that  the  local  network 
is  used  to  generate  the  toll  traffic  and  the  design  parameters  for  the 
local  network  are  made  more  stringent  to  satisfy  the  transmission 
requirements  of  the  toll  network.  The  question  of  cross-subsidization 
is  one  of  degree  and  a  lack  of  effort  on  the  part  of  the  common  carrier 
to  identify  the  causal  costs  to  the  regulator.  Costs  could  be  allocated 
on  the  basis  of  traffic  usage  and  the  incremental  costs  of  upgrading  the 
design  criteria. 
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TABLE  3 

TOLL  RATES  (1S78) 


TOLL  MESSAGE  RATES 


3  MINUTE  DDD  CALL  8  A.M.-6  P.M. 


DISCOUNT 


rc 
ro  4-> 

O  CO 


EACH  ADDITIONAL  MINUTE 

PERCENTAGE 

Toll  Revenue  a 

Percentage  of 

Revenue  for  19 

37-56 

Miles 

81-110 

Mi  1  es 

145-180 

Mi  les 

181-228 

Mi  les 

Percentage 

Reduction 

6  am- 12  pm 

Percentage 

Reduction 

12  pm- 8  am 

AGT 

.84 

.28 

1.20 

.40 

1.56 

.52 

1.74 

.58 

35 

60 

65.8 

BELL 

CANADA 

.82 

.25 

1.09 

.34 

1.21 

.38 

1.30 

.41 

35 

60 

46.2 

BC  TEL 

.84 

.38 

1.41 

.47 

1.68 

.56 

1.80 

.60 

35 

60 

57.9 

MTS 

.60 

.20 

.84 

.28 

1.02 

.34 

1.08 

.36 

35 

50 

60.7 

MT  &  T 

1.11 

.37 

1.47 

.49 

1.77 

.59 

1.98 
.  66 

30 

60 

54.6 

TCTS 

.91 

.28 

1.28 

.41 

1.59 

.53 

1.79 

.59 

35 

60 

ILLINOIS  BELL 

TELPHONE 

COMPANY 

.65 

.16 

.80 

.20 

.82 

.22 

.94 

.24 

- -  -j 

SOUTHERN  BELL 

TELEPHONE  & 
TELEG  GEORGIA 

.64 

.21 

.89 

.29 

1.10 

.36 

1.15 

.38 

PACIFIC  N.W. 
BELL  WASHINGTON 

.87 

.24 

.99 

.28 

1.02 

.29 

1.08 

.31 

25 

50 

N.W.  BELL 

NORTH  DAKOTA 

.85 

.24 

1.03 

.29 

1.09 

.31 

1.12 

.32 

20 

60 

NOTE:  Mileage 

bands  apply  to  AGT.  Rates  for  othe 

r  companies  were  fitted 

into  these  bands. 

*  Top  figure  represents  the  rate  for  a  one  minute  DDD  call  and 
bottom  figure  represents  the  rate  for  each  additional  minute. 
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TABLE  4 

EXCHANGE  RATES 


EXCHANGE  RATES 

| 

NUMBER  OF  STATIONS 

I 

UPPER  LIMIT 

5000 

100,000 

500,000 

1 - 

TELEPHONE 

COMPANY 

Busi ness 

Resi  denti  al 

Business 

Residential 

Busi  ness 

Residential 

AGT 

10.65 

5.25 

15.90 

6.10 

17.15 

6.60 

1 

BELL 

CANADA 

12.30 

5.55 

21.05 

7.15 

25.10* 

7.80*i 

BC  TEL 

12.75 

6.05 

17.70 

7.25 

21.70 

8.05  i 

MTS 

7.85 

4.30 

11.15* 

5.15* 

15.95# 

6.15#! 

MT  &  T 

18.55 

8.95 

28.85# 

9.95# 

28.85 

9.95 

ILLINOIS  BELL 
TELPHONE 

COMPANY 

15.35 

6.40 

16.35 

6.70 

21.35 

8.20 

SOUTHERN  BELL 
TELEPHONE  & 

TELEG  GEORGIA 

14.40 

7.25 

26.00 

9.45 

31.25 

11.30 

PACIFIC  N.W. 

BELL  WASHINGTON 

9.80 

5.00 

17.15 

6.95 

N.W.  BELL 

NORTH  DAKOTA 

15.20 

7.60 

20.00* 

10.00* 

23.65 

8.25 

*  Top  of  companies  band  coincides  with  upper  limit. 


#  Companies  highest  rate  band. 

Rates  obtained  from  the  companies'  1978  rate  guide. 

Exchange  rate  is  the  amount  paid  for  use  of  the  local  switched  network 
and  one  basic  telephone  set  for  a  one  month  period. 
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This  is  not  to  say  that  universal  penetration  is  not  a 
desirable  objective,  but  rather  the  true  costs  of  providing  a  service 
should  be  identified  in  order  that  the  level  of  cross-subsidization  may 
be  made  known.  This  situation  has  been  tolerated  by  the  business 
establishment  primarily  because  the  costs  are  passed  on  to  the  consumer 
and  also  because  prior  to  this  decision,  there  was  no  direct  competition 
for  93  percent  of  the  telecommunication  requirements  and  other  forms  of 
communications  were  not  suitable  substitutes. 

It  has  been  argued  that  cross  subsidization  does  not  really 
assist  anyone  in  that  the  consumer  is  ultimately  responsible  for  these 
costs  and  therefore  nothing  is  gained.  This  argument  may  be  rebutted  by 
the  fact  that  the  telephone  customer  requiring  that  the  rates  be 
maintained  at  low  levels,  referred  to  as  lifeline  rates  in  California, 
is  not  the  consumer  of  most  other  services  offered  by  the  businesses 
which  are  charged  with  the  majority  of  the  burden  for  cross¬ 
subsidization. 

The  preceding  discussion  and  the  Tables  on  pages  54  and  55,  and 
the  graph  on  page  56,  in  spite  of  the  brevity  of  the  sample,  begin  to 
give  us  a  picture  of  the  results  of  the  pricing  procedure  and  the  effect 
on  this  of  the  operating  environment  for  that  particular  company. 

Canadian  companies  tend  to  have  lower  exchange  rates  and  higher 
toll  rates  than  their  American  counter  parts.  It  is  also  interesting  to 
note  the  relationship  between  the  various  intra-company  rates  and  the 
Trans-Canada  rates.  The  high  toll  rates  of  British  Columbia  Tel  could 
be  a  reflection  on  the  high  cost  of  the  toll  facilities  in  the 
mountainous  regions  of  British  Columbia.  The  high  toll  and  local  rates 
of  Maritime  Telephone  &  Telegraph  probably  reflect  geography,  population 
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In  Nova  Scotia,  the 


distribution  and  the  location  of  the  province, 
distances,  as  determined  by  a  system  which  tends  to  reflect  the  shortest 
distance  between  two  points,  on  which  tolls  are  calculated  probably  does 
not  reflect  the  lengths  of  cable  and  wire  required  to  circumvent  the 
coves  and  inlets.  The  distances  between  centers  are  not  large  and 
therefore  high  rates  are  required  to  generate  the  required 
intra-provi nci al  tolls.  With  only  Newfoundland  being  on  the  far  side  of 
Nova  Scotia,  the  volumes  of  TCTS  through  traffic  are  not  large,  and 
therefore  do  not  contribute  significantly  to  total  revenues.  On  the 
exchange  side,  the  numerous  small  towns  and  villages  tend  to  increase 
the  service  costs  on  a  unit  basis. 

A  major  factor  in  the  lower  rates  of  Manitoba  Telephone  System 
and  Alberta  Government  Telephones  is  the  preferred  borrowing  rates  which 
they  both  enjoy  as  result  of  guarantees  by  their  provincial  governments, 
which  eliminates  the  need  for  large  profits  normally  required  to 
stimulate  the  inflow  of  capital.  The  rates  of  Manitoba  Telephone  System 
are  probably  lower  than  Alberta  Government  Telephone's  for  three 
reasons:  lower  Capital  requirements  associated  with  lower  growth  rates; 
a  more  confined  area  of  operation;  and  probably  a  higher  degree  of  TCTS' 
through  toll  traffic. 

We  shall  end  this  chapter  on  pricing  by  making  the  following 
general  observations  with  respect  to  the  situation  which  has  developed 
through  the  application  of  the  pricing  concepts. 

Universal  penetration  has  been  obtained  with  the  level  of  basic 
service  in  remote  or  frontier  development  areas  virtually 
indistinguishable  from  that  available  in  the  larger  metropolitan  areas. 
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The  level  of  service  available  in  rural  areas  has  increased 
substantially,  particularly  in  Alberta,  with  the  introduction  of  four 
party  buried  service. 

It  has  been  generally  accepted  that  rates  for  residential, 
local  exchange  service,  do  not  cover  the  cost  of  providing  the  service. 
This  is  also  true  in  many  areas  of  the  United  States  where  the  tariff 
for  similar  exchange  services  are  substantially  higher.  The  reliance  on 
cross-subsidization  from  revenues  derived  from  toll  services  and 
business  services,  to  make  up  the  shortfall,  has  been  accepted  by 
regulators. 

The  result  of  having  to  cross-subsidize  local  exchange  rates 
with  toll  revenues,  and  average  the  rates  for  toll  service  provided  on 
major  toll  routes  with  the  rates  for  toll  service  provided  on  minor 
routes,  is  the  development  of  toll  rates  which  produce  super  normal 
profits  on  the  major  toll  routes.  The  source  of  these  profits  is  more 
closely  defined  through  the  application  of  higher  toll  rates  during 
business  hours.  The  super  normal  profits  which  are  generated  by  a 
highly  concentrated  consumer  group  accessible  through  the  construction 
of  a  relatively  inexpensive  facility  is  an  open  invitation  for 
competitors  to  request  entry  into  the  market  and  to  gain  support  for 
such  a  request. 


CHAPTER  VI 


TECHNOLOGY 

The  electronics  industry,  which  includes  as  subsets  the 
computer,  communications,  and  broadcast  industries,  as  well  as  large 
portions  of  the  automation  and  control  industries,  has  been  one  of  the 
most  powerful  agents  of  change  in  the  standard  and  way  of  living  in 
modern  western  societies.  The  rate  of  change  effected  varies  as  the 
rate  of  application  of  the  most  recent  developments  in  electronic 
technology.  The  ability  to  store,  process  and  transmit  information  in 
all  forms  has  established  the  basis  for  increased  development  rates  in 
practically  every  field  of  human  endeavor.  This  communication 
capability,  communication  in  this  instance  being  used  in  its  broadest 
sense,  has  been  and  shall  be  the  basis  for  social  change  as  described  by 
Daniel  Bell,  (l) 

The  social  change  as  described  by  Daniel  Bell  details  the 
events  and  changes  in  society  as  it  moved  from  an  industrial  or  material 
based  production  mode,  in  which  most  effort  was  directed  towards  the 
production  of  hard  goods,  to  one  in  which  the  majority  of  effort  is 
directed  towards  the  production  of  services  such  as  health  and  welfare, 
education,  recreation  and  finance.  This  partial  list  depicts  the  shift 
towards  the  requirement  for  a  larger  information  base  than  was  necessary 
for  the  production  of  hard  goods.  This  information  or  knowledge  base 
has  been  growing  for  a  number  of  years,  which  is  to  be  expected  since 
you  have  an  increasing  number  of  qualified  people  building  on  an  ever 

<(l)  Daniel  Bell,  The  Coming  of  the  Post  Industrial  Society  (New  York: 

Basic  Books,  Incorporated,  1976). 
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broadening  base.  Daniel  Bell  referenced  Fremon  Rider's  study  (2)  on  the 
Yale  Library,  in  which  he  predicted  a  doubling  in  size  every  16  years 
from  1831  through  1938.  Using  Rider's  Theory,  the  projected  number  of 
volumes  in  1938  was  2,600,000  while  the  actual  count  was  2,748,000. 
Studies  conducted  in  the  United  States  indicated  that  from  1946  to  1964, 
the  population  between  the  ages  of  18  to  21  increased  from  9.4  million 
to  11.3  million  while  enrollment  in  post  secondary  schools  increased 
from  2.1  million  to  5  million. 

This  increase  in  the  production  and  need  for  processing  of 
information  provided  both  the  impetus  and  capability  required  for  the 
development  of  the  computer  industry  and  the  related  technological 
advancements  in  the  telecommunications  industry.  The  common  growth 
characteristics  of  these  closely  related  industries  are  an  indication  of 
the  universality  of  the  need  for  processing  and  dissemination  of 
information  and  a  reflection  of  their  dependence  on  a  common  technology. 

The  single  most  important  factor  responsible  for  the  state  of 
communications  today  has  been  the  technological  advances  made  in  the 
electronics  industry.  These  advances  have  provided  the  hardware  for  the 
development  of  the  communication  systems  in  place  today  and  promise  even 
more  sophisticated  and  efficient  systems  in  the  near  future.  Hardware 
based  on  digital  technology,  for  both  switching  and  transmission 
systems,  is  in  place,  but  total  replacement  of  the  existing  systems  will 
have  to  be  phased  in  over  the  next  twenty  years,  in  order  to  allow  for 
incorporation  of  the  most  recent  technological  enhancements  and 
satisfaction  of  financial  constraints. 


<2)  Ibid.,  pp.  122-128. 
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Even  more  important  to  this  study  than  the  application  of  the 
new  hardware  has  been  the  development  of  systems,  based  on  the  new 
electronic  technology,  which  has  increased  the  demand  for  new 
communication  services  and  the  ability  of  other  entrepreneurs  to  provide 
transmission  facilities  at  reasonable  prices.  As  mentioned  in  Chapter 
III,  the  cost  of  a  circuit  mile  of  transmission  facilities  including 
multiplex  has  been  decreasing  in  spite  of  constant  and  significant 
inflation. 

The  key  element  in  this  technological  advance  has  been  the 
development  of  the  integrated  circuit  in  which  discrete  electrical 
components  such  as  resistors,  diodes,  transistors  and  capacitors  are 
built  up  on  a  chip  of  silicon.  This  is  done  by  means  of  photographic 
and  etching  techniques  referred  to  as  thin  or  thick  film  processes,  to 
form  complex  circuits  consisting  of  thousands  of  components  set  down  in 
layers,  whose  thickness  is  measured  in  microns,  on  a  chip  with  an  area 
of  less  than  .1  square  centimetre.  Through  consistent  emphasis  on 
research  and  development  in  this  area,  the  number  of  components  packaged 
on  a  chip  has  increased  by  a  factor  of  6  over  the  past  5  years.  The 
impetus  for  this  type  of  development  has  come  from  the  communications 
and  computer  industries,  backed  by  government  support. 

The  government  support  is  provided  in  order  to  maintain  an 
advantageous  position  in  high  technology,  human  resource  based  industry 
with  world  wide  markets  and  to  assure  the  capability  of  providing  the 
most  sophisticated  weapon  delivery  systems  for  the  military. 

The  benefits  to  be  derived  from  increased  packaging  densities 
are  of  prime  importance  to  the  computer  and  communication  industries 
with  spin-offs  to  other  users.  The  main  benefits  are: 
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1)  Decreased  costs  per  circuit. 

2)  Decreased  distances  between  components  as  measured  in 
microns  with  a  corresponding  decrease  in  signal  travel 
time  between  components,  as  measured  in  nano  seconds. 

This  results  in  decreased  processing  time  which  translates 
into  high  digital  sampling  rates. 

3)  Increased  reliability  because  of  fewer  components. 

4)  Lower  power  requirements  resulting  in  lower  cooling  costs. 

5)  Smaller  equipment  packages  which  translate  into  less  floor 
space  and/or  less  weight. 

The  application  of  this  technology  in  the  business  environment 
has  resulted  in  much  more  efficient  methods  of  handling  and  processing 
information.  The  automated  office  where  all  communications,  word  and 
data  processing  and  filing  are  in  the  electronic  mode  is  a  reality  in 
the  form  of  trial  offices  as  designed  and  produced  by  various 
manuf acturers.  These  manuf acturers  include  such  diversified  and  well 
funded  companies,  in  both  human  and  capital  resources,  such  as 
International  Business  Machines  (IBM)  and  Xerox.  Automation  need  not  be 
total  before  the  requirement  for  increased  data  communications  between 
branch  offices  or  supplier  and  consumers  of  all  kinds  of  services 
including  data  processing,  begins  to  place  demands  on  the  common 
carriers  to  provide  services  not  attainable  on  the  existing  switched 
network. 

The  existing  switched  network  is  comprised  of  all  types  of 
switching  offices  and  carrier  facilities  which  limit  the  speed  and 
reliability  of  the  data  stream  to  that  attainable  by  the  least  capable 
switch  or  toll  facility.  Step-by-step  offices  which  utilize  updated 
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versions  of  the  mechanical  switch  invented  by  Strowager  are  still  in 
common  use  as  class  5  offices.  This  type  of  switch  is  prone  to  the 

production  of  hits  or  electrical  impulses  on  the  line,  which  appear  as 

bits  of  information  in  a  data  stream  and  are  very  hard  to  detect  as 
errors  at  high  transmission  rates.  This  limits  locally  switched  data 
offerings  to  speeds  below  1200  baud.  Step-by-step  switches  are  in  the 
process  of  being  eliminated  from  the  toll  network  in  Canada,  but  will 

probably  remain  in  use  in  smaller  centers  as  class  5  offices  for  the 

next  20  years. 

The  previously  mentioned  technical  advances  have  been  more 
quickly  incorporated  into  transmission  facilities.  Miniaturization 
first  appeared  in  the  form  of  reduced  tube  size,  then  moved  on  to 
discrete  solid  state  components  and  then  to  integrated  circuits.  The 
later  stage  is  the  current  state  of  the  art  and  has  been  a  key  factor  in 
system  design  over  the  last  15  years.  Over  this  period  packaging 
densities  and  reliability  have  been  greatly  increased  and  has  prompted 
the  telephone  industry  to  rediscover  pulse  code  modulation  (PCM). 

PCM  consists  of  quantizing  an  analog  signal,  such  as  the  human 
voice,  into  a  series  of  on/off  digital  pulses.  The  advantage  of  this 
method,  over  the  traditional  methods  of  amplitude  or  frequency 
modulation,  lies  in  the  ability  of  the  signal  to  be  detected  and 
regenerated  many  times  without  significant  distortion.  The  digital 
signal,  at  the  point  where  amplification  is  normally  required,  is 
detected  and  the  pulses  regenerated  free  from  the  noise  picked  up  on  the 
previous  leg  of  transmission.  When  an  amplitude  or  frequency  modulated 
signal  requires  amplification,  the  signal  is  relatively  weak  and  the 
signal  to  noise  ratio  is  high.  This  results  in  signal  distortion  as  the 
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noise  is  amplified  along  with  the  signal.  Even  in  the  case  where 
distortion  of  the  signal  is  relatively  severe,  it  is  rare  when  the 
absence  or  presence  of  pulse  in  its  original  sequence  cannot  be  detected 
with  sufficient  accuracy  to  enable  faultless  reconstruction  of  the 
original  message. 

A  high  degree  of  fidelity  is  not  as  important  in  the 
transmission  of  voice  signals  as  it  is  in  the  transmission  of  data, 
since  the  result  of  slight  signal  distortions  are  not  discernable  by  the 
human  ear.  Similar  distortions  in  data  transmissions  are  more  critical 
with  the  effect  being  more  pronounced  at  higher  rates  of  transmission, 
therefore  use  of  digital  transmission  techniques  is  more  beneficial  to 
data  users.  These  benefits  are  further  enhanced  by  the  elimination  of 
signal  conversion  leaving  and  entering  the  computer,  in  that  the  digital 
signal  is  also  the  language  of  the  computer. 

In  summary  the  transmission  portion  of  the  toll  network 
currently  consists  primarily  of  analog  multiplex  and  radio  systems 
carried  via  microwave,  coaxial  cable  and  paired  cable  systems.  Digital 
systems  have  been  in  place  for  the  past  ten  years  using  "T"  screen 
paired  cable  as  the  transmission  media.  These  systems  referred  to  as 
T-l  systems  were  able  to  carry  24  voice  channels  on  two  pairs  of  copper 
wire.  One  pair  of  copper  is  used  for  each  direction  of  transmission. 

The  following  table  gives  the  various  levels  of  digital  carriers  and  the 
associated  channel  capacity  and  line  bit  rate  in  millions  of  bits  per 
second  (MBPS)  and  the  Bell  system  designation.  Most  of  the  current 
growth  or  replacement  transmission  systems  utilize  digital  technology. 
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Level 

T-l 

T-2 

T-3 

T-4 

Number  of  Channels 

24 

96 

672 

4032 

Line  Bit  Rate/Mega  Bits 

1.544 

6.312 

44.736 

274.176 

Designation 

DS-1 

DS-2 

DS-3 

DS-4 

One  major  problem  faced  by  the  designers  of  radio  systems  is 
the  efficient  use  of  the  radio  frequency  spectrum.  Part  of  this  problem 
lies  in  eliminating  interference  between  radio  systems.  These 
restrictions  do  not  apply  if  the  system  is  contained  within  a  cable  or 
wave  guide  but  then  the  constraints  become  economic.  Copper  cables  or 
wave  guides  become  expensive  over  long  distances  as  opposed  to  free 
signals  in  air  or  even  space.  One  solution  which  is  currently  being 
tested  in  many  field  trials,  such  as  the  one  proposed  by  Alberta 
Government  Telephones,  is  the  use  of  fibre  optic  cables. 

The  light  systems  appear  to  offer  some  solutions  to  the 
problems  associated  with  operating  radio  systems  in  densely  populated 
areas  where  cross  system  interference  is  high  and  wide  spectrums  are 
required.  Fibre  systems  are  being  considered  for  interoffice  trunking 
and  even  local  distribution  systems  in  which  a  fibre  optic  cable  is  run 
into  each  residence  for  the  purpose  of  supplying  a  wide  variety  of 
switched  services  such  as  video  signals,  meter  reading,  alarm 
distribution,  remote  surveillance  telephone  service  and  data  processing 
access.  Digital  switches  proposed  for  the  late  1980's  will  use  fibre 
optic  technology. 

A  fibre  optic  communication  system  consists  of  a  means  of 
converting  electrical  signals  into  coherent  light.  Currently  light 
emitting  diodes  (LEDS's)  or  injection  laser  diodes  are  used.  At  the 
receiving  end  either  a  pin  diode  (PIN)  or  an  avalanche  photo  diode  (PPD) 
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may  be  used  to  convert  the  light  signal  back  into  an  electrical  signal. 
Also  required  is  the  transmission  media,  after  which  the  system  is 
named,  the  optical  fibre.  This  fibre  is  a  thin  strand  of  glass  clad 
with  glass  of  a  different  refractive  index.  The  diameter  of  the  inner 
strand  is  in  the  .9  mm  range  with  the  cladding  being  approximately  .2  mm 
thick.  Pushed  by  rising  copper  costs  and  the  need  for  the  broad 
spectrum  capability,  research  has  resulted  in  marked  improvement  in  all 
three  major  components  over  the  last  few  years,  bringing  closer  the 
everyday  application  of  the  trial  systems  now  under  way. 

The  advantages  associated  with  the  progress  made  and  expected 
in  transmission  systems  goes  for  naught  if  the  switching  systems  are  not 
subject  to  equal  advancement.  Though  the  timing  of  development  has 
differed  switching  systems  are  now  catching  up  from  a  technical  and 
operating  capability  view  point. 

The  previously  mentioned  Strowger  switch,  subject  to 
modifications  and  normal  development  by  the  various  manufacturing 
concerns,  was  the  backbone  of  the  automatic  step  by  step  switching 
systems  in  the  telephone  industry  in  North  America.  These  switching 
systems  are  referred  to  as  step  by  step  (S  X  S)  because  the  customer 
controlled  the  switching  process  by  means  of  his  dial,  at  each  phase  or 
step  along  the  way.  As  each  digit  was  dialed  the  switch  stepped  up  to 
the  desired  level  and  passed  the  customer  to  the  next  switch  in  the 
chain  until  the  talk  path  was  established  through  the  switch. 

In  the  early  1950's  common  control  cross  bar  switches  were 
introduced.  The  switching  mechanism  in  these  switches  was  a  series  of 
switching  matrixes  or  cross  point  array  operated  by  the  common  control 
units.  The  control  units,  consisting  of  markers,  senders  and  registers, 
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detected  the  request  for  service,  provided  dial  tone,  accepted  the 
digits,  determined  the  machine  location  of  called  subscriber,  selected 
and  connected  a  talk  path  through  the  switch  and  then  dropped  off  the 
common  or  shared  equipment  to  be  available  to  another  customer.  When 
the  call  was  completed  the  on  hook  condition  was  detected  and  the  talk 
path  was  disconnected.  Although  the  logic  for  the  control  equipment  is 
hard  wired,  switching  was  faster  and  generated  less  noise,  resulting  in 
improved  data  transmission. 

The  next  step  was  the  introduction  of  computer  controlled 
switching  machines  in  the  late  1960 ' s  and  early  1970's.  As  an  example 
Alberta  Government  Telephones  installed  its  last  major  cross  bar  switch 
in  1970  and  placed  its  first  computer  controlled  machine  into  service  in 
1971.  Other  than  replacement  of  the  hard  wired  logic  with  a  computer, 
in  the  common  control  portion  there  is  not  a  vast  difference  in  the 
fundamental  operation  of  the  switch.  Smaller  cross  bar  switches  with 
similar  operating  characteristics,  were  used  in  the  Northern  Telcom 
version  while  other  manufacturers  used  networks  of  reed  relays  to  form 
the  cross  point  array. 

Though  the  fundamental  operation  was  similar,  to  the  hard  wired 
cross  bar  switch  there  were  advantages  for  the  computer  controlled 
switch  such  as: 

a)  Less  floor  space  required. 

b)  The  machine  constantly  monitored  itself  in  an  effort  to 
detect  problems  before  they  became  service  affecting. 

c)  Loop  tests  could  be  programmed  and  carried  out 
automatically,  with  printouts  being  produced  for  follow  up. 
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d)  Offices  could  be  left  unattended  with  trouble  printouts 
being  sent  to  an  attended  office  or  trouble  reporting 
centre. 

e)  Office  administration  could  be  accomplished  through 
computer  instructions  without  the  need  for  hard  wire 
changes. 

f)  Special  services  such  as  call  waiting,  call  forwarding  and 
abbreviated  dialing  were  made  available,  with  the  computer 
controlled  switch. 

The  incorporation  of  the  computer  directly  into  the  hardware  of 
communications  industry,  and  not  simply  as  an  administration  or 
accounting  tool,  is  just  beginning.  Specialized  services  such  as 
Datapac,  the  TCTS  packet  switching  offering,  use  the  computer  as  an 
active  component  in  setting  up  and  labelling  the  information  packets  and 
then  routing  them  to  their  proper  terminating  switch.  At  the  far  end,  a 
computer  identifies  the  customer  to  receive  a  particular  data  packet  and 
arranges  that  packet  in  proper  sequence  with  other  packets  for  the  same 
customer  and  then  routes  the  series  of  packets  to  the  proper  destination. 

So  far,  this  simplified  explanation  has  touched  on  three 
distinct  types  of  switches  that  have  a  major  item  in  common,  that  is  the 
actual  switching  is  done  by  electromechanical  means  and  once  the  talk 
path  is  established  through  the  switch,  it  is  held  for  the  duration  of 
the  call.  The  next  development  in  switching  which  is  just  now  beginning 
to  make  inroads  into  the  communication  field  is  the  digital  switch. 

This  is  the  first  truly  electronic  switch  in  that  the  switching 
function  is  performed  by  electronic  means.  The  key  requirement  in  this 
method  of  switching  is  that  the  signal  be  in  a  digital  format.  This 
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necessitates  the  signal  to  be  converted  from  an  analog  to  a  digital 
signal,  or  the  switch  be  connected  to  a  digital  transmission  system. 

Without  getting  into  the  detail  necessary  to  explain  how  the 
switch  operates,  it  should  be  pointed  out  that  for  the  first  time  the 
customer  is  not  assigned  a  talk  path  through  the  switch  for  the  duration 
of  the  call.  He  shares  a  transmission  path  through  the  switch  with 
other  callers,  with  the  information  contained  in  8000  separate  samples 
taken  every  second  for  each  call  being  electronical ly  switched  to  the 
proper  output  location.  The  signal  is  then  converted  to  a  analog  signal 
or  connected  directly  into  a  digital  transmission  facility. 

We  now  have  a  switch  that  is  not  only  computer  controlled  but 
uses  the  same  language  as  the  computer  and  operates  in  a  manner  similar 
to  that  of  a  computer  accessing  its  data  banks.  The  three  major 
components,  of  what  could  be  envisioned  as  the  communication  system  of 
the  future,  now  use  the  same  language  and  with  very  little  effort  in  the 
development  of  interfaces  and  protocol,  the  computers  could 
automatically  dial  up  other  computers,  identified  as  sources  of  input  or 
destination  of  output,  for  the  purpose  of  exchanging  information.  If 
all  links  in  the  switched  network  were  in  the  digital  mode  these 
exchanges  could  take  place  at  high  speed  without  the  requirement  for 
special  networks. 

In  concluding  this  chapter  on  technology,  three  observations 
shall  be  highlighted  for  future  reference. 

1)  The  technology  is  in  hand  for  the  establishment  of  a 
completely  digital  switched  network  capable  of  handling 
voice  or  high  speed  data  communications  with  equal  facility. 
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2)  Due  to  the  pyramiding  effect  of  technological  advancement, 
each  switching  technology  has  been  subject  to  more  rapid 
obsolescence  than  its  predecessor.  The  machines  are  still 
functional  within  their  basic  design  constraints  but 
demands  for  new  services  and  the  need  to  reduce  labor 
requirements  hasten  their  retirement. 


DOMINANT 

INSTALLED  LINES  (s) 

TECHNOLOGY 

1974 

1976 

1978 

Step-by-Step 

1920-1950 

60.7 

50.4 

31.6 

Common  Control  Crossbar 

1950-1970 

26.8 

24.0 

19.0 

Stored  Program  Control 

1970-1980 

12.5 

25.6 

49.4 

Digital  Switches  (Electronic) 

1980-  ? 

This  situation  if  accompanied  with  high  growth  rates, 
tends  to  shorten  the  service  life  of  the  machines. 

3)  Electronic  technology  will  develop  at  even  faster  rates  in 
the  future,  due  primarily  to  its  past  success  and 
increased  demands  for  more  and  better  service  in  the 
future. 

(3)  Installed  for  each  type  of  equipment  as  a  percent  of  the  total 
installed  in  AGT  for  1978. 


CHAPTER  VII 


MARKET 

The  telecommunications  market  is  a  subset  of  the  communications 
market.  It  may  be  described  as  the  transportation  market  for 
information.  By  allowing  users  to  interchange  information  in  a 
participatory  mode,  telecommunications  becomes  a  substitute  or 
alternative  to  transportation  of  people  travelling  for  the  sole  purpose 
of  exchanging  information. 

The  telecommunications  market  is  a  complex  and  volatile  market 
operating  in  an  ever  changing  environment.  The  pressures  and  problems 
originating  within  the  market  are  equaled  in  magnitude  and  degree  of 
difficulty  only  by  the  problems  introduced  or  compounded  by  the 
participants  operating  within  the  telecommunications  environment.  The 
market  is  affected  not  only  by  the  active  participants  within  the  market 
and  environment,  but  also  by  the  would  be  or  potential  participants. 

Figure  6  gives  a  pictorial  representation  of  the  market  and  its 
environment.  Dialogue  exists  between  all  participants  and  is  playing  an 
ever  increasing  role  in  shaping  the  development  of  the  market.  It  has 
almost  reached  the  point  where  the  market  is  being  restructured  on  the 
basis  of  what  participants  claim  they  can  do  or  require,  rather  than 
what  they  are  capable  of  doing  or  have  demonstrated  a  need  for. 

For  the  purpose  of  market  definition  the  suppliers  of 
communication  services  are  the  first  three  groups  identified  in  Chapter 
I.  Group  1  consists  of  the  CNCP  consortium  and  Group  2  and  3  consists 
of  Bell  Canada  and  the  remaining  members  of  TCTS  with  the  exception  of 
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FIGURE  6  /  THE  REGULATOR  IS  IN  A  VERY  PRECARIOUS 


UTILITIES  OPERATING  AS  A  MONOPOLY 
MUST  SATISFY  SOCIETY’S  NEED.  SOCIAL 
CHANGES  HAS  RESULTED  IN  EXPANDED 
INTERVENTIONS  WITH  GREATER  OPPORT¬ 
UNITY  FOR  THE  UTILITIES  AND  REGULATORS 
TO  OBTAIN  PUBLIC  INPUT. 
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ADVANCES  IN  THE  ELECTRONICS  INDUSTRY 
AFFECTS  BOTH  THE  CONSUMERS  DEMANDS  AND 
THE  CARRIERS  ABILITY  TO  PROVIDE  SERVICES, 


GOVERNMENTS. 
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Telesat.  In  this  market  analysis,  Groups  2  and  3  will  be  considered  as 
one  group.  Groups  1,  2  and  3  form  the  major  portion  of  the  common 
carriers  in  the  diagram  on  Figure  6. 

As  discussed  in  Chapter  I  on  problem  definition,  the  common 
carriers  in  this  discussion  are  CNCP  and  Bell  Canada,  with  TCTS  and  its 
remaining  members,  exclusive  of  Telesat,  being  considered  in  unison  with 
Bell.  These  two  groups  form  the  common  carriers  or  suppliers  of 
telecommunication  services  with  the  TCTS  member  companies,  which 
includes  Bell  Canada,  being  considered  as  the  only  suppliers  of  monopoly 
services  which  affect  this  discussion. 

The  consumers  can  be  divided  into  distinct  groups  based  on 
their  size  and  ability  to  effect  change  in  the  market.  The  following 
groupings  though  somewhat  arbitrary  and  more  refined  than  identified  in 
Chapter  I,  are  developed  to  facilitate  analysis  of  the  market. 

1.  Large  businesses  which  are  national  in  scope  with  branch 
offices  distributed  across  the  country.  This  includes 
financial  institutions,  distribution  or  franchised 
enterprises,  manufacturing  concerns  with  in-house 
distribution  facilities,  nation  wide  service  or  resource 
companies  and  similar  endeavors  requiring  the  ability  to 
transfer  large  amounts  of  information  to  head  offices  or 
branch  offices. 

2.  Small  businesses  are  normally  comprised  of  one  unit  or  if 
more  units  are  involved  they  are  contained  within  a  small 
geographic  area  or  operate  independently  of  each  other. 
Large  and  small  businesses  which  are  involved  in  data 
and/or  word  processing.  This  group  includes  suppliers  of 
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hardware,  software,  sophisticated  office  systems  and/or 
machines.  It  also  includes  firms  offering  time  share 
processing  or  data  bank  access  or  both. 

4.  Governments  which  operate  on  a  province  or  nation  wide 
scope  are  large  consumers  of  communication  services.  The 
need  to  gather  and  disseminate  information  from  a 
centralized  administration  complex  clearly  demonstrates 
the  requirement  for  a  complete  and  reliable  communications 
network . 

5.  Residential  telecommunication  consumers.  This  group  is 
being  included  in  our  analysis,  not  because  of  the  effect 
it  has  on  the  market  now,  but  rather  its  potential  to 
affect  the  market  in  the  future.  Also  consideration  must 
be  given  to  what  effect  changes  in  the  market  place  will 
have  on  the  ability  of  the  less  affluent  residential 
consumers  to  afford  basic  service. 

In  order  to  properly  assess  the  impact  of  major  changes  to  the 
market  structure,  it  is  necessary  to  determine  the  revenues  generated  by 
particular  consumer  segments  as  well  as  to  determine  the  market  shares 
of  the  suppliers.  The  necessity  of  such  analysis  is  supported  by  the 
potential  for  change,  particularly  in  the  transmission  segment  of  the 
market.  This  segment  has  the  lowest  cost  of  entry,  with  the  exception 
of  the  terminal  market,  and  it  has  the  most  potential  for  super  normal 
profits  if  the  route,  cross-section,  and  potential  market  are  chosen 
carefully.  Many  of  the  consumers  identified  in  the  third  group  have  the 
need  and  potential  to  develop  the  necessary  facilities  for  market  entry. 
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On  the  following  page  is  Figure  7  showing  the  broad  classifi¬ 
cation  of  services  offered  in  the  market  as  developed  by  CNCP.  This 
diagram  was  titled  "Principal  Telecommunications  Market"  and  was 
designated  as  Exhibit  13  of  their  Telecommunications  Market  Study  -  1977 
which  was  submitted  to  the  CRTC  in  evidence.  The  addition  of  local  and 
toll  designations  were  made  by  the  writer  to  further  refine  the  market 
segments  for  future  discussion. 

CNCP  has  access  to  all  market  segments  shown  on  Figure  7, 
except  for  the  Public  Switched  segment  which  includes  the  local  switched 
network  and  message  toll  services  with  its  various  sub-segments,  which 
are  differentiated  primarily  on  the  basis  of  packaging  and  unit 
pricing.  In  the  application  to  the  CRTC,  CNCP  sought  access  to  their 
services,  by  current  and  potential  consumers,  via  the  local  switched 
network.  This  does  not  allow  CNCP  to  directly  participate  in  the  total 
public  switched  market  segment  but  it  does  allow  them  to  offer  their 
customers  the  opportunity  to  by-pass  the  message  toll  portion  of  the 
public  switched  segment  on  a  dial-up  basis. 

Table  1  on  page  10  and  Table  2  on  page  11  list  the  competitive 
services  provided  by  CNCP  and  the  telephone  companies  and  where 
applicable,  services  are  grouped  according  to  comparable  features  and 
network  required. 

Prior  to  proceeding  with  the  market  analysis,  the  validity  of 
the  data  available  should  be  put  into  perspective.  The  company  totals 
on  income,  expenses  and  telephone  statistics,  taken  from  the  Financial 
Statistics  on  Canadian  Telecommunication  Common  Carriers  are  accurate, 
subject  to  errors  in  compilation.  The  amounts  shown  for  AGT,  which  were 
used  along  with  CNCP  for  evidence  as  the  basis  for  the  competitive 
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market  shares,  are  true  in  total,  but  the  allocation  to  specific  market 
segments  is  rather  arbitrary.  This  is  due,  in  part,  to  the  lack  of 
consistency  between  the  CNCP  service  definitions  and  those  used  by  the 
TCTS  member  companies,  and  difficulty  in  adapting  the  traditional  system 
of  accounts  of  the  common  carriers  to  accurate  reporting  by  type  of 
service.  There  are  also  problems  in  classifying  certain  services  to 
particular  market  segments  in  that  services  may  be  used  for  more  than 
one  type  of  communication. 

We  were  limited  as  to  data  available,  and  further  restricted  by 
the  confidentiality  of  data  to  which  we  frequently  had  access.  In  other 
instances  the  market  data  was  available  but  only  through  the  development 
and  application  of  customized  computer  programs,  the  cost  of  which  could 
not  be  justified  by  this  thesis. 

In  reviewing  the  market  shares  of  Appendix  4,  strengths  and 
weaknesses  of  the  competitors  start  to  become  apparent.  CNCP  are 
dominant  in  message  record  services.  This  dominance  is  due,  in  part,  to 
the  traditional  roles  played  by  the  competitors.  The  original 
telecommunication  message  record,  the  telegraph  message,  was  considered 
as  the  exclusive  property  of  the  railways  from  the  time  when  telegraph 
was  the  only  form  of  telecommunications.  The  historical  claim  to  this 
market  segment  was  enhanced  in  1956  when  CNCP  introduced  telex,  which  is 
basically  a  switched  form  of  teletype  service.  This  service  is 
connected  to  similar  networks  throughout  the  world,  which  enables  CNCP 
customers  to  access  other  subscribers  virtually  anywhere  in  the  world, 
on  a  dial-up  basis. 
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A  significant  portion  of  the  message  record  market  segment  is 
derived  through  the  use  of  private  line  facilities.  These  facilities 
are  generally  leased  by  large  corporations  with  fixed,  high  volume 
communication  patterns.  Private  line  message  record  services  represent 
30.1  percent  of  the  message  record  market  with  CNCP's  share  of  the  total 
message  record  market  being  88  percent.  This  market  is  obviously  not 
one  of  concern  for  either  combatant  since  CNCP  has  the  largest  share; 
thus  it  will  not  be  greatly  affected  by  system  interconnection,  and  the 
TCTS  member  companies  appear  to  concede  this  market  based  on  experience 
and  vested  interests. 

The  private  line  voice  market  segment  is  a  significant  segment 
which  is  accessible  to  CNCP.  In  spite  of  this  accessibility,  CNCP  has 
only  8  percent  of  the  private  line  voice  market.  This  could  be  due  in 
part  to  segment  definition  and  lack  of  consistency  in  the  market 
evaluation  as  determined  by  CNCP  and  the  figures  developed  in  this 
thesis. 

CNCP's  small  share  of  this  particular  market  segment  could  also 
be  the  result  of  the  inherent  voice  capability  in  the  private  line 
message  record  service  provided  by  CNCP  which  nulifies  the  requirement 
for  the  customer  to  buy  an  additional  service.  Part  of  this  low  market 
share  could  be  attributed  to  the  refusal  on  the  part  of  the  telephone 
companies  to  provide  for  a  type  2  connection,  (l)  which  prevents  the 
connection  of  CNCP  circuit  facilities  to  the  telephone  companies 
terminal  equipment  which  is  in  turn  connected  to  the  switched  network. 
The  consumer,  rather  than  accept  the  increased  inconvenience  and 

{l)  See  Figure  2  on  page  4  of  this  thesis. 
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terminal  equipment  charges,  would  probably  lease  the  private  line 
facilities  from  the  telephone  company.  The  practice  of  by-passing  the 
toll  network  by  off  ending  calls  through  the  terminating  switchboard  of 
a  private  line  facility  is  widespread  and  may  in  some  instances  be  the 
only  economic  justification  for  the  leasing  of  private  line  facilities. 

The  computer  communications  market  segment  is  the  most 
important  of  the  three  market  segments  identified  in  this  study.  As 
identified  in  the  previous  chapter,  the  information  explosion  resulting 
from  the  rapid  developments  in  the  computer  industry  and  the  parallel 
development  in  communications,  is  resulting  in  increased  demand  for 
improved  data  communications. 

Data  Communications  is  the  fastest  growing  of  the  three  market 
segments  for  the  TCTS  member  companies.  Although  current  figures  are 
not  available,  the  rate  of  growth  reference  is  probably  also  true  of 
CNCP,  judging  from  their  interest  and  emphasis  on  system  development  in 
this  segment. 

This  market  segment  requires  further  definition  because  of  its 
importance  and  volatility,  from  both  a  technical  and  market  demand  point 
of  view.  This  segment  includes  services  which  provide  for  the 
interactive  exchange  of  data  in  machine  language.  The  services  provided 
under  this  definition  are  continually  expanding  as  we  move  closer  to  the 
"Mechanized  Office  of  the  Future",  and  the  "Wired  City"  concepts,  but, 
even  in  the  current  time  frame,  word  processing,  which  includes  storage 
cataloging  and  retrieval,  is  gaining  in  relative  importance  with  data 
processing  resulting  in  increased  demand  for  computer  communication. 
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It  is  the  development  of,  and  access  to,  vast  amounts  of  data 
which  must  be  processed  to  suit  the  user's  needs  which  is  generating  the 
expanding  impetus  for  fast,  reliable,  and  confidential  data 
communication  networks.  The  information  explosion  referred  to  in 
Chapter  VI  is  having  its  greatest  effect  on  this  market  segment. 

The  market  shares  for  1976  show  CNCP  gross  revenues  at  15.5 
million  dollars  which  represents  12  percent  of  this  market  segment. 

This  may  appear  disproportioned  between  TCTS  Member  Companies  and  CNCP, 
but  if  the  ratio  of  computer  communications  on  private  line  to  the  total 
computer  communications  revenue  is  consistent  with  that  of  AGT,  then 
CNCP  has  access  to  over  65%  of  the  total  market. 

There  is  one  portion  of  this  market  segment  to  which  CNCP  did 
not  have  access,  prior  to  the  CRTC  decision  for  Bell  Canada  to  provide 
for  type  1  interconnection,  and  that  is  point  of  sale  credit 
verification.  This  service  requires  that  the  consumer,  the  retail 
store,  have  access  to  the  credit  verification  centre  for  each  type  of 
major  credit  card.  For  maximum  flexibility  this  is  best  done  on  a  dial 
up  basis,  whether  the  information  is  passed  verbally,  via  the  key  pad  on 
the  telephone,  or  via  an  automatic  reader  with  the  supplementary 
information  keyed  in. 

These  services,  such  as  credit  verification,  which  are  typified 
by  the  transfer  of  small  quantities  of  information  originated  from  many 
locations,  are  the  types  of  services  which  CNCP  has  been  unable  to 
provide  prior  to  the  granting  of  system  interconnection  by  the  CRTC. 

This  includes  users  of  low  speed  dial  up  data  processing  and  firms 
involved  in  sales  whose  salesmen  employ  a  dial  up  computer  controlled 
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ordering  procedure  from  the  customers  location.  The  consumers  of  these 
services  would  fall  under  group  2,  and,  in  some  instances  group  3  as 
defined  earlier  in  this  chapter. 

The  previously  referenced  type  of  instantaneous  data  processing 
is  necessary  for  the  survival  of  smaller  businesses.  Close,  accurate 
control  of  inventory  and  cash  flow  is  mandatory  in  the  inflationary 
environment  in  which  they  now  operate.  The  key  to  this  type  of 
information  processing  for  the  smaller  firms  is  the  flexibility 
associated  with  dial  up  access. 

In  spite  of  the  growth  associated  in  the  flexible  access 
portion  of  the  computer  communications  market  segment,  the  largest 
portion  of  revenues  in  this  market  is  generated  by  the  high  volume 
limited  access  customers.  These  customers  require  access  to  a  limited 
number  of  predetermi ned  points  on  high  speed  networks  with  limited 
switching  capability.  The  high  speed  transmission  requirements  preclude 
access  through  the  local  switched  network  until  such  time  as  the  local 

machines,  at  least  in  the  larger  centres,  operate  in  the  digital  mode. 

This  would  require  the  provision  of  local  loops  with  the  proper 

conditioning,  connecting  both  the  originating  and  terminating  consumers 
apparatus  to  networks  such  as  Datapac  or  Infoswitch. 

The  consumers  of  these  large  volume  data  services  would  be  from 
groups  1,  3  and  4  and  could  be  served  by  either  CNCP  or  TCTS  member 
companies. 

In  reviewing  this  market  analysis  it  appears  that  CNCP  has  had 
access  to  65  percent  of  the  data  market  prior  to  the  CRTC  ruling,  but 
has  failed  to  capitalize  on  it.  The  reasons  for  this  are  probably 
attributable,  at  least  in  part,  to  their  failure  to  offer  anything 
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different  in  the  way  of  services  or  pricing  structure  than  is  being 
offered  by  the  TCTS  member  companies.  Their  failure  to  press  for  a 
larger  share  of  dedicated  access  data  market  may  be  an  indication  that 
the  viability  of  the  CNCP  consortium  is  not  really  in  question. 

System  interconnection  will  allow  CNCP  to  pursue  the  faster 
growing,  more  readily  influenced,  flexible  access  data  market.  Once  the 
consumer  has  established  that  there  is  no  apparent  penalty  in  accepting 
the  CNCP  offering,  the  advantages  which  CNCP  would  have  to  offer  in 
order  to  perpetrate  a  change,  would  not  have  to  be  significant. 

If  CNCP  were  to  obtain  permission  for  system  interconnection 
with  the  remaining  members  of  TCTS,  their  ability  to  penetrate  the 
flexible  access  market  would  be  further  enhanced.  This  would 
significantly  affect  the  profit  picture  of  the  TCTS  member  companies, 
particularly  the  prairie  telephone  companies,  since  a  larger  portion  of 
their  net  income  is  derived  from  toll  and  data  services. 

The  problems  this  created  would  be  further  aggravated  by 
establishing  a  prerequisite  for  the  entry  of  other  specialized 
carriers.  An  increase  in  specialized  carriers  would  in  turn  result  in 
increased  pressure  on  the  telephone  companies  to  increase  their  capital 
expenditures  in  order  to  more  rapidly  implement  the  digital  switched 
network,  as  discussed  in  the  previous  chapter. 
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CHAPTER  VIII 


EFFECT  of  CHANGE 

Implementation  in  the  rest  of  Canada  of  the  interconnection 
proposals  which  the  CRTC  has  ordered  Bell  Canada  to  provide  for  CNCP  in 
Quebec  and  Ontario  would  affect  practically  every  segment  of  the  com¬ 
petitive  markets  and  pose  a  significant  threat  to  the  common  carriers 
revenues  from  message  toll  service. 

The  competitive  market  segment  in  which  the  greatest  impact 
would  be  felt  would  be  computer  communications.  In  1978  the  TCTS  common 
carriers  share  of  this  market  was  calculated  as  being  202  million 
dollars,  of  which  74  percent  was  derived  from  the  provision  of  toll 
services. 

It  is  this  type  of  service  which  is  most  vulnerable  to  com¬ 
petitive  pressures  for  four  reasons. 

1)  Over  60  percent  of  the  services  are  generated  by  15  per¬ 
cent  of  the  business  customers.  The  marketing  effort  of 
the  would-be  competitors  could  be  concentrated  and 
consequently  more  effective. 

2)  These  customers  are  located  in,  and  usually  demand  service 
between,  the  major  population  centers  where  CNCP  have 
existing  toll  facilities.  The  consumers  are  readily 
accessible  without  having  to  build  new  and  costly 
facilities  to  remote  areas. 

3)  The  higher  percentage  of  the  revenue,  in  this  case  74 
percent,  is  generated  by  toll  services  which  provides  for 
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the  most  efficient  utilization  of  capital  and  operational 
resources. 

4)  It  is  the  fastest  growing  market  segment,  thus  any 

incremental  investment  is  readily  justified  and  quickly 
recovered . 

The  first  three  reasons  are  related  to  the  previously  mentioned 
efficiencies  which  are  normally  associated  with  the  provisioning  and 
maintenance  of  toll  facilities.  The  fourth  reason  may  be  considered  as 
supportive  of  CNCP's  argument  of  market  stimulation  through  competition, 
whereas  the  growth  in  part  may  be  the  result  of  service  substitution  of 
non  competitive  message  toll.  The  degree  of  substitution  shall  remain 
unknown  since  studies  were  unavailable  on  cross  elasticity  between 
telecommunication  services.  The  probability  of  the  market  being 
stimulated  to  any  measurable  degree  by  the  competitive  activities  of  the 
telecommunication  vendors  is  remote.  Growth  in  the  computer 
communications  market  segment  is  primarily  the  result  of  a  need  for  more 
cost  efficient  management  systems  to  combat  spiralling  inflation  and 
operating  uncertainties.  Advances  in  the  availability  of  data  and  word 
processing  equipment,  improved  access  to  time  share  processing,  and  the 
trend  to  make  most  of  this  equipment  interactive,  and  for  more  than  one 
purpose,  will  stimulate  further  growth  in  this  market  segment. 

This  market  segment  has  experienced  an  average  increase  in 
sales  of  over  30  percent  (see  Appendix  6).  This  growth  rate  may  appear 
high,  but  remains  substantially  below  that  forecasted  for  the  next 
decade. 
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This  growth  rate  may  be  interpreted  or  applied  in  a  manner 
consistent  with  most  arguments  which  may  be  presented.  Support  may  be 
gained  from  it,  for  a  company's  position  whether  it  is  in  the  market  and 
wishes  to  expand,  plans  to  get  in,  or  wishes  to  protect  its  existing 
market  share. 

Those  seeking  expansion  or  entry  may  argue  that  the  market 
growth,  which  appears  almost  exponential  in  nature,  is  capable  of 
supporting  many  more  competitors,  and  refusal  to  permit  additional 
suppliers  into  the  market  guarantees  that  the  consumers  of  the  service 
will  be  denied  access  to  more  reasonable  rates  or  innovative  additions 
to  the  basic  service. 

These  arguments  appear  valid  in  theory,  but  the  experience  in 
the  United  States  since  the  advent  of  the  specialized  carrier  has  not 
proven  to  be  all  that  positive.  There  have  been  no  innovative  services 
developed,  nor  has  there  been  any  significant  reductions  in  subscriber 
rates  for  private  line  services.  In  many  instances,  the  specialized 
carrier  has  sought  the  assistance  of  the  regulator  to  have  the  common 
carriers  apply  fully  allocated  costing  techniques  in  pricing  out 
competitive  services.  In  most  competitive  situations,  recovery  of 
incremental  costs  plus  an  adequate  return  is  usually  considered  to  be 
sound  pricing  policy.  This  assistance  was  sought  in  spite  of  the 
specialized  carriers  having  had  the  opportunity  to  choose  only  the  more 
productive  toll  routes,  from  the  point  of  view  of  traffic  generated  and 
cost  of  provisioning. 

When  trying  to  evaluate  the  effect  the  CRTC  decision  to  provide 


for  interconnection  may  have  on  the  communications  operating  environment 
and  the  participants  contained  therein,  it  appears  that  the  source  of 
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the  figures  for  analysis  is  immaterial.  The  majority  of  figures  used  in 
the  analysis  of  the  market  were  presented  by  either  CNCP  or  Bell  Canada 
in  evidence  to  the  CRTC,  and  as  a  result  are  obviously  biased  in  favor 
of  the  firm  presenting  the  argument.  The  most  realistic  conclusions  we 
can  arrive  at,  considering  the  information  available,  is  to  identify 
trends  while  pointing  out  the  constraining  factors  of  the  data. 

While  CNCP  based  the  majority  of  their  argument  on  their 
diminishing  share  of  the  competitive  market,  their  absolute  revenue  from 
this  market  was  increasing.  Table  5  on  the  following  page,  derived  from 
the  previously  referenced  1978  Financial  Statisitics,  gives  the  ratio  of 
revenue  to  investment.  CPT  has  the  highest  ratio  for  every  year,  and 
CNT  is  second  except  for  1972  and  1973.  CPT  has  almost  twice  the 
compound  rate  of  growth  for  this  ratio  as  the  highest  TCTS  member 
company,  while  CNT 1 s  rate  is  1.53  times  the  rate  of  the  highest  TCTS 
member  company.  These  ratios  are  derived  from  total  revenues  and 
investment  and  do  not  pertain  to  competitive  revenues  only.  It  is 
interesting  to  note  that  CNT  was  able  to  maintain  the  high  rate  of 
growth  in  this  ratio  in  spite  of  including  the  figures  from  its  common 
carrier  operations  which  are  located  in  the  most  remote  and  sparsely 
settled  areas  of  Canada,  where  one  would  expect  to  encounter  the  lowest 
levels  of  operating  and  provisioning  efficiency. 

These  figures  could  indicate  that  either  CNCP's  falling  market 
share  is  in  line  with  their  relative  decrease  in  investment  or  that  to 
provide  them  with  the  opportunity  to  generate  signif icant ly  more  revenue 
with  a  relatively  small  incremental  investment,  would  ensure  that  the 
revenue/investment  ratio  would  move  even  further  in  favor  of  CNCP. 
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SOURCE:  Financial  Statistics  on  Canadian  Telecommunication  Common  Carriers  produced  by 
the  Federal  Department  of  Communications  -  1978. 


The  computer  communications  market  is  dominated  on  the 
consumers  side  by  the  larger  companies,  either  in  size  or  geographic 
scope  of  operations.  These  are  the  firms  which  will  benefit  most  from 
interconnection.  The  benefits  could  result  from  reduced  rates  brought 
about  by  increased  competition  or,  as  previously  mentioned,  a  CNCP 
customer  with  a  type  2  connection  could  bypass  the  toll  network  by 
completing  calls  through  his  switchboard  to  the  local  switched  network. 
Normal  toll  charges  could  be  avoided  and  such  revenues  would  be  lost  to 
the  common  carriers. 

It  may  be  argued  that  these  large  consumers  of  computer 
communications  would  pass  onto  the  consumers  of  their  products  any 
savings  or  additional  costs  which  they  incur.  This  would  tend  to 
eliminate  the  need  for  revenues  required  for  cross-subsidization.  This 
argument  may  be  acceptable  if  the  consumers  of  these  products  were  the 
same  consumers  as  those  requiring  the  benefits  associated  with  "life 
line  rates",  (l) 

Table  6  on  the  following  page  shows  the  estimation  of  revenues 
gained  by  CNCP  or  lost  by  Bell  as  estimated  by  both  firms  and  submitted 
in  evidence  to  the  CRTC  hearings.  There  is  naturally  a  large  difference 
in  the  figures  as  each  company  was  trying  to  strengthen  its  own 
argument.  Also  shown  in  this  table  is  a  linear  regression  projection  of 
the  number  of  telephones  in  service  for  the  TCTS  member  companies 
through  to  1982.  The  number  of  telephones  was  reduced  to  the  number  of 

/l)  Life  line  rates  refer  to  the  maximum  rate  at  which  low  income 
families  would  or  could  retain  telephone  service. 


CNCP  INCREASE  IN  REVENUE  WITH  INTERCONNECTION 
5  YEAR  FORECAST  MADE  BY  CNCP  AND  BELL 
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main  stations  or  equivalent  main  stations,  {2)  by  applying  the  ratio  of 
main  stations  to  telephones  as  calculated  for  1978  using  actual  figures 
as  shown.  The  ratio  of  main  plus  equivalent  main  stations  to  telephones 
was  calculated  using  the  1978  telephone  statistics  for  all  TCTS 
operating  companies,  with  the  exception  of  BC  Tel,  who  did  not  submit  a 
figure  for  main  plus  equivalent  main  stations.  This  ratio  was 
calculated  at  .6451  and  was  applied  to  the  telephone  figures  of  Table  6. 

Staying  with  Table  6,  we  see  that  by  dividing  the  average 
revenue  change,  the  average  of  CNCP  and  Bell  estimates,  by  the  number  of 
stations,  an  increase  of  SI. 80  per  month  per  station  is  required  to 
recoup  the  loss  expected  in  1982  for  each  TCTS  station.  1982  was  chosen 
because  it  is  expected  to  take  that  long  for  the  market  to  attain  a 
modicom  of  stability.  This  increases  to  $3.11  per  month  per  station  if 
Bell  Canada  estimates  prove  to  be  more  realistic. 

The  actual  magnitude  of  the  required  increase  is  not  that 
important;  what  is  important  is  to  recognize  that  the  subscriber's 
monthly  rate  for  basic  local  service  is  susceptible  to  revenue 
variations  no  matter  what  may  cause  them. 

In  this  particular  instance,  the  revenue  variations  resulting 
from  the  actions  of  CNCP  may  not  prove  to  be  beyond  the  capability  of 
the  telephone  companies  to  absorb  or  lessen  the  impact  on  the 
subscriber,  provided  ail  other  factors  remain  constant.  The  probability 
of  this  kind  of  stability  descending  on  such  a  volatile  industry  is  very 

{2)  In  telecommunication  statistics,  number  of  telephones  includes  all 
telephones  in  service  in  the  system,  main  telephones,  extensions, 
key  systems  mobiles  and  virtually  anything  that  remotely  resembles  a 
phone.  Main  stations  and  equivalent  main  stations  includes  only  one 
telephone  per  number  or  trunks  on  a  switchboard,  extensions  and 
switchboard  locals  are  not  included. 
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low,  consequently  further  discussion  is  required  prior  to  formulating  a 
conclusion  or  recommendation. 

Referring  to  Table  7  on  the  following  page,  lines  1  through  10 
and  line  12  are  based  on  dividing  the  gross  additions  for  the  year  by 
the  incremental  gain  in  the  number  of  telephones.  Lines  11  and  13  were 
obtained  by  dividing  lines  10  and  12  respectfully  by  the  ratio  of 
stations  to  telephones.  The  significance  of  using  stations  as  opposed 
to  telephones  is  that  the  station  is  the  basic  non-discretionary  unit  of 
service  for  exchange  areas  for  which  a  standard  tariff  is  charged. 

After  the  basic  service  is  contracted  for,  discretionary  services,  such 
as  extensions  touch  tone  calling,  call  forwarding,  and  other  custom 
calling  features  may  be  requested.  The  only  questionable  operation 
required  to  produce  Table  7  is  the  division  of  lines  10  and  12  by  the 
ratio  of  .6451,  for  station  to  telephones,  which  in  fact  is  true  for 
TCTS  members  for  December  1978.  Other  than  that,  the  figures  are  taken 
from  pages  111  and  113  of  the  previously  referred  to  1978  Financial 
Statistics  on  Canadian  Telecommunication  Common  Carriers.  In  spite  of 
making  this  assumption,  the  actual  rise  in  the  cost  of  investment  for 
each  incremental  unit  of  increase  was  12.65  percent  compounded  annually 
from  1973  through  1978. 

The  fluctuations  of  the  investment  per  station  between 
companies  may  be  due  to  variations  in  the  ratio  of  exchange  plant  to 
toll  plant  or  business  communication  related  investment.  The  fact 
remains  that  all  of  these  investments  are  necessary  to  the  provision  of 
basic  service.  Further,  the  averaging  effect  inherent  in  the 
calculation  of  line  11  tends  to  diminish  the  significance  of  these 


variations. 
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This  rapid  rise  in  investment  takes  on  even  more  significance 
when  it  is  considered  that  62  percent  of  AST's  total  capital 
expenditures  in  1978  and  1979  was  made  in  local  distribution  and 
switching  plant.  In  the  next  5  years  1980  through  1984,  expenditures  on 
exchange  plant  are  forecasted  to  exceed  64  percent  of  AGT's  total 
capital  expenditures. 

The  reason  for  emphasizing  the  rising  expenditures  required  to 
provide  the  necessary  services,  and  in  focusing  on  local  exchange  plant 
in  particular,  is  to  identify  the  problem  which  common  carriers  face  in 
raising  capital.  This  problem  is  of  even  greater  magnitude  for  TCTS 
member  companies  other  than  for  AGT  for  two  reasons: 

1)  In  1978  AGT  provided  917,000  stations  with  toll  service 
and  656,000  stations  with  exchange  service.  The  remaining 
261,000  stations  were  provided  with  local  service  by 
edmonton  telephones.  This  reduced  AGT  capital 
requirements  significantly,  but  it  is  offset  somewhat, 
since  AGT  has  to  provide  local  and  toll  service  in  more 
remote  areas  than  any  of  the  other  TCTS  members,  plus  pay 
annual  toll  connecting  charges  to  edmonton  telephones  in 
excess  of  7  million  dollars  annually. 

2)  The  cost  of  money  to  AGT,  Sask.  Tel.  and  MTS  is  less  than 
the  rates  available  to  other  TCTS  member  companies  by 
virtue  of  the  guarantees  provided  by  their  respective 
provincial  governments. 

Returning  to  Table  7,  we  see  that  AGT's  position  of  having  to 
service  relatively  fewer  exchange  customers  is  not  all  that  beneficial. 
If  the  revenue  losses  associated  with  system  interconnection  are  of  the 
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same  magnitude  as  those  expected  in  Bell  territory,  it  will  have  even 
more  significance  to  AGT  customers,  as  there  are  relatively  fewer 
exchange  customers  from  which  to  recover  the  loss.  This  problem  is 
compounded  further  in  that  the  compensation  which  the  CRTC  has  ordered 
CNCP  to  pay  Bell  is  in  the  form  of  increased  rates  for  rental  of  local 
loops.  In  Alberta,  this  would  mean  that  at  least  28  percent  of  the 
revenues  so  generated  would  go  to  'edmonton  telephones'.  This 
percentage  is  based  on  the  ratio  of  e.t.  stations  to  the  total  Alberta 
stations  as  of  December  1977.  The  percentage  would  probably  be  higher 
since  the  majority  of  the  competitive  services  in  Alberta,  probably 
upwards  of  80  percent,  are  generated  in  the  two  major  centers  of  Calgary 
and  Edmonton.  The  split  between  Edmonton  and  Calgary  would  be  very 
close  to  equal,  balancing  the  toll  traffic  generated  by  oil  companies  in 
Calgary  against  that  generated  by  government  in  Edmonton.  This  would 
increase  e.t.'s  share  of  the  revenue,  generated  by  payments  from  CNCP 
operations  in  Alberta,  to  40  percent. 

The  effect  on  the  residential  subscriber  of  the  other 
provincially  owned  telephone  companies,  MTS  and  Sask.  Tel.,  would  be 
equally  harsh,  since  these  companies  are  dependent  on  revenues  obtained 
through  transitting  TCTS  calls.  The  revenues  generated  by  toll  traffic 
between  BC  Tel  and  AGT  subscribers  in  the  west,  and,  primarily,  Bell 
subscribers  in  the  east,  including  overseas  traffic,  are  divided  between 
all  companies  involved,  based  on  their  relative  investment  in  plant 
required  to  complete  calls.  The  relative  importance  of  this  revenue  to 
these  companies  may  be  accentuated  by  the  fact  that  they  derived  between 
58  and  69  percent  of  their  total  revenues  from  toll  traffic  from  1973  to 
1978.  Reference  Appendix  2.  This  is  particularly  significant  for  MTS 
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since  Manitoba  has  only  one  major  city  and  cannot  rely  on  inter¬ 
provincial  toll  traffic  as  generated  between  two  major  centers  such  as 
Calgary  -  Edmonton  or  Regina  -  Saskatoon. 

The  result  of  granting  interconnection  is  to  provide  the 
opportunity  for  CNCP  to  substantially  increase  its  share  of  the 
communications  market  with  minimal  incremental  cost.  System 
interconnection  will  also  provide  the  means  by  which  the  larger 
businesses,  in  size  or  as  consumers  of  communication  services,  reduce 
their  communication  costs  directly  through  slightly  lower  rates,  or 
indirectly  through  by-passing  the  regular  message  toll  facilities  of  the 
TCTS  member  companies.  In  order  to  compensate  for  this  loss  of  revenue, 
the  TCTS  member  companies  will  be  forced  to  raise  their  rates  for  local 
exchange  service  to  both  residential  and  business  customers  alike,  with 
the  increased  burden  being  borne  by  the  residential  and  small  business 
customer. 

This  shift  in  the  cost  burden  required  to  support  a  public 
utility  for  service  which,  in  the  present  social  environment  may  no 
longer  be  classified  as  discretionary,  assumes  the  characteristics  of  a 
regressive  form  of  taxation.  The  increases  required  using  Bell's 
forecast,  though  it  may  be  high,  is  not  beyond  the  realm  of  possibility 
and  could  push  the  cost  of  service  for  some  customers  beyond  their 
evaluation  of  its  utility  and  in  some  cases  beyond  their  means.  The 
revised  price  may  exceed  the  "life  line  rate". 

These  steps  are  being  taken  with  no  guarantee  and  with  a  very 
low  probability  that  the  resulting  competition  will  prove  to  be  a 
realistic  or  effective  substitute  for  regulation  in  the  area  of 
discretionary  services.  The  opportunity  for  increased  competition  in 


the  United  States  has  resulted  in  demands  for  more,  instead  of  less 
regulation,  as  the  specialized  carriers  seek  the  assistance  of  the 
regulators  in  carving  out  an  even  more  propitious  niche  than  they  could 
through  the  introduction  of  an  agressive  pricing  policy,  or  innovative 
services.  There  is  a  high  probability  that  CNCP  will  be  content  to 
increase  their  market  share  based  on  improved  reliability  for  priority 
circuits  through  increased  diversity  and  by  the  simple  fact  that  they 
are  an  alternative,  rather  than  initiating  anything  approaching  a  price 
war  with  TCTS  member  companies. 

The  increased  revenue  load  being  placed  on  subscribers  of  basic 
exchange  service,  by  the  effects  of  market  gains  achieved  by  CNCP,  will 
be  compounded  by  the  following  actions  some  of  which  are  directly 
related,  and  others  which  are  related  only  in  timing  and  effect. 

Increased  capital  demands  are  currently  being  imposed  on  the 
common  carriers  as  a  result  of  growth  and  changes  in  technology.  Line 
11  of  Table  7  shows  the  cost  to  be  $2531  per  additional  station  in  1973, 
increasing  to  $4593  per  additional  station  in  1978.  This  represents  a 
compound  growth  rate  of  12.66  percent  per  annum. 

Capital  demands  are  also  initiated  by  governments  and 
regulators  requesting  improved  communications  in  rural  and  frontier 
areas.  Requirements  for  communications  in  these  areas  are  usually 
precipitated  by  resource  development.  Improved  communications  are 
required  to  conduct  business  and  attract  workers.  Remoteness  and 
associated  high  costs  are  no  longer  acceptable  excuses  for  service  of 
lower  quality  than  that  available  in  the  more  populated  regions. 
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The  required  capital  is  attainable  at  reasonable  cost  only  if 
the  telephone  companies  are  able  to  assure  the  lenders  or  investors  of 
their  ability  to  generate  an  adequate  return.  The  additional  costs 
incurred  in  obtaining  capital,  because  of  erosion  of  revenues,  must  also 
be  borne  by  the  consumer. 

Competition  in  terminal  interconnection  will  further  erode  the 
revenues  of  the  telephone  company.  The  rental  of  terminal  equipment  by 
the  telephone  companies  has  been  a  source  of  substantial  revenue  for 
many  years.  The  terminal  market  has  always  been  considered  as  one  of 
the  primary  sources  of  additional  revenue  when  attempting  to  forestall  a 
rate  case,  since  most  of  the  terminal  services  are  unregulated.  The 
prof i tabi 1 i ty  of  this  venture  has  increased  even  further  with  the  advent 
of  the  phone  store  and  pre-wired  houses. 

The  movement  towards  customer  owned  equipment  has  merit,  but  it 
would  almost  appear  that  the  telephone  company  will  be  forced  out  of  the 
market  after  it  has  made  a  substantial  investment  in  wiring  the 
necessary  flexibility  into  the  residence  required  to  ensure 
prof i tab i 1 i ty.  If  the  telephone  company  is  forced  out  of  this  market  it 
will  lose  the  flexibility  in  generating  additional  revenues  without 
incurring  the  expense  of  a  rate  case  or  raising  the  cost  of  basic 
service. 

One  further  possibility  resulting  from  terminal  interconnection 
must  be  discussed  though  no  effort  will  be  made  to  evaluate  its  impact. 
Currently  there  is  a  federally  sponsored  investigation  underway  into  the 
relation  between  Northern  Telecommunications  Limited  and  Bell  Canada 
with  a  view  to  identifying  any  restrictive  trade  practices  which  may 
exist.  Though  the  communication  equipment  manufacturing  in  Canada  is 
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restricted  to  a  few  large  companies,  with  Northern  Telecom  being  by  far 
the  largest,  it  is  a  relatively  healthly  industry  when  viewed  from  the 
level  of  technology,  the  export  of  systems,  and  the  absolute  value  of 
research  and  development  carried  out  in  Canada. 

Northern  Telecommunications  provides  a  substantial  portion  of 
the  telephones  sets  and  other  terminal  devices  currently  used  in  the 
systems  of  Canadian  common  carriers.  If  interconnection  is  ordered,  as 
it  has  been  in  the  United  States,  then  some  form  of  controls  must  be 
imposed  to  prevent  the  industry  from  the  type  of  competition  which 
destroyed  the  Canadian  producers  of  television  and  sound  systems.  The 
controlling  agency  must  impose  the  same  demanding  standards  on  terminal 
devices  to  be  connected  to  the  Canadian  communication  network,  as  TCTS 
or  the  members  of  the  Canadian  Telecommunication  Carriers  Association 
apply  in  the  design  and  construction  of  their  own  systems.  Failure  to 
maintain  established  standards,  and/or  restrict  imports  would  subject 
the  existing  Canadian  manuf acturers  to  unfair  competition.  Market 
losses  would  have  to  be  recouped  through  increased  prices  for  switching 
and  transmission  systems  which  would  undermine  their  competitive 
position  in  world  markets.  The  result  of  this  chain  of  events  would  be 
further  cost  increases  to  the  Canadian  consumer  of  communication 
services. 

In  this  chapter  we  have  shown  by  use  of  financial  indicators 
that  CNCP's  income  has  increased  significantly  in  absolute  terms,  even 
though  their  share  of  the  growing  data  market  has  been  reduced  relative 
to  that  of  the  other  common  carriers.  This  increase  is  more  pronounced 
when  compared  to  that  of  the  common  carriers,  and  proves  to  be  even  more 
dramatic  when  the  increase  is  indexed  to  investment. 
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The  investment  demands  being  made  on  the  common  carriers  by 
regulators,  technological  advances  and  the  demand  for  new  and  more 
flexible  services,  is  taxing  to  the  limit,  their  ability  to  generate  the 
required  capital.  This  ability  is  subject  to  further  erosion,  the 
extent  of  which  is  unknown,  if  the  other  possible  changes  in  the 
communications  operating  environment,  as  discussed  in  this  chapter,  do 
occur. 


CHAPTER  IX 


ECONOMIC  THEORY  IN  TELECOMMUNICATIONS 

The  economic  theory  on  which  the  provisioning  and  maintenance 
of  telecommunication  services  are  based  is  changing  almost  as  rapidly  as 
the  technology  employed  in  providing  those  services. 

Technological  advances  have  provided  the  main  impetus  for 
change  along  with  increased  activity  in  the  communication  environment  by 
the  participants,  as  shown  in  Figure  6  on  page  73.  This  change  has  been 
aided  in  part  by  the  increasing  activity  of  academics  setting  down  and 
justifying  their  hypothesis  of  the  effect  on  the  utilities,  primarily 
monopolies,  of  changes  to  most  facets  of  the  operating  environment,  and 
on  competition  as  an  alternative  to  regulation  for  all  or  selected 
segments  of  the  telecommunications  market. 

This  desire  for  change  and  condemnation  of  the  dominant  factors 
of  the  existing  regulatory  process  and  features  of  monopolistic 
utilities  has  been  summarized  rather  succinctly  in  the  11  rules  for 
regulators  suggested  by  Hendrick  Houthakker  in  his  article  titled 
"Economic  Aspects  of  Regulation  {l)  .  His  rules  appear  to  be  guidelines 
for  further  economic  research  rather  than  rules  for  regulators  in  that 
they  express  the  academics'  penchant  for  a  totally  free  market  without 
addressing  the  problems  associated  with  application  of  these  theories. 

Academics,  active  in  this  area,  have  been  motivated  to  perform 
these  economic  analyses  by  their  belief  in  the  free  market  system  with  a 

(l)  Hendrick  Houthakker,  "Economic  Aspects  of  Regulation",  Deregulating 
American  Industry,  eds.  Donald  L.  Martin  and  Warren  F.  Schwartz 
(Toronto:  D.C.  Heath  &  Company,  1977),  p.  17. 
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minimum  of  government  interference,  and  a  pervasive  belief  that 
regulation  is  both  inefficient  and  ineffective.  These  positions  have 
been  readily  supported  by  the  Specialized  Common  Carriers  (SCC's)  and 
those  business  entities  most  likely  to  benefit  from  increased 
competition  in  the  toll  segment  of  the  telecommunications  market.  The 
study  by  Averch  and  Johnson  (2)  on  the  propensity  for  utilities  in  a 
monopolistic  environment  to  over-invest  in  an  effort  to  maximize  profits 
has  formed  the  basis  for  most  studies  dealing  with  ineffectiveness. 

The  other  major  aspect  of  ineffectiveness  is  the  inability  of 
the  common  carrier  to  directly  associate  costs  with  sources  of  income. 
This  failure  precludes  the  proper  evaluation  by  the  regulator  of  the 
pricing  strategies  proposed  by  the  carrier,  with  the  result  that  the 
cost  allocations  become  quite  subjective  or  the  pricing  philosophy 
reverts  back  to  the  value  of  service  concept. 

There  are  two  major  considerations  to  the  efficiency  aspect  of 
regulation.  The  first  one  is  the  efficiency  of  the  adversary  process 
currently  in  use.  This  question  refers  primarily  to  the  costs  incurred 
by  the  participants  during  the  hearings.  Most  of  these  costs  are 
eventually  passed  on  to  the  consumer  of  the  services  through  an 
assessment  process  whereby  the  carrier  is  held  responsible  for  a  portion 
of  the  costs  incurred  by  the  intervenors,  as  apportioned  by  the 
regulator.  The  length  and  complexity  of  the  hearings  has  increased 
these  costs  to  the  point  where  they  contribute  significantly  to 
operating  costs  of  the  carrier.  Significant  costs  are  also  incurred  by 

(2)  Averch  and  Johnson,  loc.  cit. 
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the  carrier  as  a  result  of  permanent  staff  involved  in  regulatory 
requirements  and  associated  accounting  activities. 

The  second  question  deals  with  the  efficient  allocation  of 
resources  in  a  regulated  environment  as  opposed  to  one  of  competition. 
(3>  This  is  a  much  broader  question  in  that  it  must  deal  with  economies 
of  scale  associated  with  the  provisioning  and  operating  of  a 
communications  network,  the  pricing  mechanism  and  the  effects  of 
regulatory  delays  in  establishing  prices. 

In  a  study  conducted  by  George  P.  Mandanis,  \4)  he  reached  the 
following  conclusions: 

1)  The  provisioning  cost  per  circuit  mile  of  terrestial  toll 
facilities  varies: 

a)  inversely  with  the  distance  covered; 

b)  inversely  with  the  number  of  circuits  in  the  cross 
section;  and 

c)  directly  with  icreasing  band  width  or  data  capability 
of  each  circuit. 

2)  The  operating  costs  per  circuit  mile  of  terrestial  toll 
facilities  vary: 

a)  inversely  with  the  distance  covered; 

b)  inversely  with  the  number  of  circuits  in  the  cross 
section; 

■(3)  Richard  A.  Posner,  "Taxation  by  Regulation",  The  Bell  Journal  of 
Economics  and  Management  Science,  II  (Spring,  1971). 

{4)  George  P.  Mandanis,  "An  Emperical  Analysis  of  Economics  of  Scale  and 
Specializations  in  Communications",  New  Dimensions  in  Public 
Utilities  Pricing,  ed.  Harry  M.  Trebing  (East  Lansing:  Michigan 
State  University  Public  Utilities  Studies,  1976),  pp.  333-341. 
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c)  directly  with  increasing  band  width  or  data  capability 
of  each  circuit;  and 

d)  inversely  with  the  percentage  fill  in  the  cross  section. 

These  relationships  are  subject  to  the  effects  of  variations  in 

topography  and  climatic  conditions,  which  could  increase  or  reduce  the 
costs  relative  to  the  averages  on  which  the  conclusions  are  based. 

The  conclusions  support  the  claim  of  the  specialized  carriers 
that  they  would  be  able  to  substantially  reduce  the  rates  charged  by  the 
franchised  carriers,  simply  by  concentrating  on  the  high  density  toll 
routes.  This  advantage  could  be  further  enhanced  by  using  the  most 
advanced  technology  and/or  routing  via  satellites,  which  tend  to  be 
distance  insensitive,  where  the  service  under  construction  is  compatible 
with  satellite  parameters.  These  conclusions  also  support  the 
franchised  carrier's  contention  that  under  the  existing  conditions  of 
pricing  and  obligation  to  connect  all  customers  seeking  service,  the 
flexibility  in  choosing  rates  and  routes  places  the  specialized  carriers 
in  a  very  advantageous  position. 

The  pricing  mechanism,  as  explained  in  Chapter  V  and  currently 
in  use  by  the  franchised  carriers,  must  be  allowed  to  change  if  the 
franchised  carriers  are  to  satisfactorily  compete  with  the  specialized 
carriers.  The  Hi-Lo  rates  referred  to  on  page  44  differ  substantially 
from  the  current  rate  schedules  both  in  substance  and  the  philosophy  on 
which  they  are  based. 

The  franchised  carriers,  in  proposing  the  Hi-Lo  pricing 
mechanism,  are  attempting  to  introduce  marginal  cost  pricing  on  those 
routes  and  for  those  services  which  are  being  subjected  to  competition. 
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This  pricing  policy  is  contrary  to  the  following  concepts  which  were 
developed  over  many  years  of  regulatory  action: 

non-discriminatory  pricing; 
rate  averaging;  and 

cross-subsidization  of  exchange  service  by  toll  revenues. 

Introduction  of  this  type  of  pricing  mechanism  has  initiated 
actions  by  the  SCO's  to  have  the  regulators  declare  the  Hi-Lo  prices 
predatory  or  retaliatory  in  nature,  and  ensure  the  common  carrier  use 
fully  distributed  costing  procedures  at  all  times.  This  type  of  request 
was  upheld  by  the  FCC  in  a  ruling  on  Docket  19919,  dealing  with  Hi-Lo 
rates,  on  January  16,  1976.  AT&T  was  the  common  carrier  and  MCI  was  the 
intervening  specialized  carrier.  *(5) 

Marginal  pricing  techniques  for  utilities  confronted  with 
competition  were  discussed  and  supported  by  William  6.  Shepherd.  (6)  He 
maintains  that  the  reduction  in  demand  due  to  competition  causes  the 
demand  curves  to  intersect  the  marginal  cost  curves  at  a  point  of  much 
lower  cost  due  to  the  plant  being  already  in  place.  He  argues  that 
until  the  demand  increases  to  the  point  where  additional  facilities  are 
required,  the  utility  is  justified  in  basing  its  rates  on  the  much  lower 
marginal  cost. 

Shepherd  also  raises  the  question  of  equity  as  it  pertains  to 
social  responsibi lity.  He  does  not  pretend  to  offer  any  solutions  to 
this  question,  but  he  does  make  the  point  that  economic  efficiency 
should  not  be  the  only  criterion  in  the  establishment  of  a  pricing 

{5)  Owen  and  Braeutigam,  op.  cit.,  p.  229. 

(6)  Shepherd,  op.  cit.,  p.  135. 


policy.  He  went  on  to  state  in  the  summary  of  this  same  article  that 
economics,  demand  and  social  factors  are  extremely  complex  and 
interdependent,  and  consequently  caution  should  be  exercised  in  timing 
and  extent  of  change  implemented,  in  order  to  avoid  irreparable  harm  to 
the  system. 

This  fear  of  the  unknown  is  valid  and  is  based  on  the  premise 
that  the  existing  system,  though  not  equitable  nor  the  epitome  of 
efficiency,  does  work  well.  The  problem  lies  in  determining  where 
improvements  may  be  made  and  hopefully,  the  extent  to  which  changes 
should  be  allowed  to  occur  before  the  vested  interests  in  the  revised 
market  become  so  large  as  to  preclude  reverting  back  to  a  more  stable  or 
efficient  point  of  operation.  Obviously,  no  point  in  any  developing 
market  is  that  rigid,  but  the  associated  cost  of  re-establishing  a 
stable  base  of  operation  could  be  prohibitive. 

In  the  United  States,  the  FCC  has  already  taken  the 
introduction  of  competition  past  the  point  which  most  of  the  available 
literature  recommended.  They  did  this  when  they  allowed  MCI  to  provide 
message  toll  service  as  opposed  to  being  restricted  to  private  line 
services.  Where  studies  such  as  that  conducted  by  Harry  M.  Trebing  and 
William  H.  Melody  on  Entry  Conditions  in  Telecommunications  (7)  viewed 
the  effect  which  specialized  carriers  would  have  on  ATT  as 
insignificant,  they  were  unaware  that  the  message  toll  market  would  soon 
be  opened  up  to  competition. 

(7)  Harry  M.  Trebing  and  William  H.  Melody,  "Entry  Conditions  in 

Telecommunications",  Regulation  and  Entry,  eds.  Michael  Klass  and 
William  G.  Shepherd  (East  Lansing:  Michigan  State  University  Public 
Utilities  Papers,  1976),  pp.  95-96. 
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When  this  type  of  competition  is  sanctioned  in  Canada,  the 
yet-to-be-identified  ramifications  will  be  more  intense  due  to  the 
greater  reliance  on  toll  revenues.  (8)  Besides  the  expected  loss  of 
revenue  and  the  problems  associated  with  this,  the  publicly  held 
companies  will  experience  financing  problems.  The  main  problem  will  be 
the  raising  of  capital  while  facing  increased  uncertainty  in  the  future 
earning  stream.  The  need  for  capital  will  not  be  significantly  reduced 
because  the  exchange  areas,  which  consume  about  65  percent  of 
construction  capital,  <(9)  will  not  be  subject  to  competition  due  to  the 
low  return  on  invested  capital. 

The  final  aspect  of  economic  theory  pertaining  to  system 
i nterconnecti on  to  be  considered  in  this  thesis  is  the  effect  of 
regulatory  delay  in  pricing  decisions.  If  the  regulatory  agency  is  not 
inclined  to  consider  interim  rates,  and  the  trend  is  in  that  direction 
as  the  burden  of  proof  lies  with  the  firm  seeking  rate  relief,  delays  in 
setting  rates  may  cause  many  financial  problems. 

The  basis  of  this  financial  problem  is  rooted  in  the  fact  that 
this  is  a  capital  intensive  industry  and  the  demand  for  capital  is 
increasing,  with  rising  labor  rates  and  increased  demand  for  new 
services,  which  is  being  stimulated  by  technological  advances  and 
competitive  posturing.  The  difficulties  with  increasing  demand  are 

(8)  See  Table  3  on  page  54  of  this  thesis. 

(9)  This  percentage  is  based  on  AGT's  forecasted  construction  budget 
over  the  next  4  years.  When  considering  this,  the  reader  should 
bear  in  mind  that  AGt  provides  toll  service  to  100  percent  of  the 
telephone  subscribers  in  the  province  while  providing  exchange 
service  to  only  70  percent  of  the  subscribers. 
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compounded  by  reduced  generation  of  capital  and  erosion  of  its 
usefulness,  over  time,  due  to  inflation. 

These  problems  are  further  aggravated  by  the  carrier's 
diminishing  ability  to  generate  funds,  due  to  the  regulatory  delay,  and 
the  uncertainty  surrounding  the  extent  and  effect  of  competition.  These 
conditions  in  turn  result  in  higher  costs  for  both  equity  and  debt 
capital  as  both  these  markets  will  react  to  the  increasing  uncertainty 
of  the  income  stream. 


CHAPTER  X 


CONCLUSION  and  RECOMMENDATIONS 

The  events  that  shaped  the  telecommunications  environment 
leading  up  to  the  situation  as  described  in  Chapters  8  and  9  did  not 
happen  by  chance.  Nor  were  they  the  result  of  unilateral  action  by  any 
one  participant.  More  importantly,  the  previously  referenced  events  did 
not  develop  as  the  natural  outcome  of  the  implementation  of  a  well 
conceived  communication  policy  developed  by  the  federal  government.  The 
events  did  occur  as  the  result  of  decisions  made,  by  the  various 
participants,  based  primarily  on  expediency  and  self  interest. 

No  single  participant  is  to  blame  for  this  situation,  nor  is 
any  participant  free  of  responsibility  for  the  series  of  events  leading 
to  the  current  situation.  Therefore,  no  one  or  two  participants  should 
be  made  to  bear  the  consequences  of  the  recent  requests  for  change. 

The  efficiencies  and  automatic  controls  alluded  to  in  most 
studies  on  operating  in  a  competitive  environment  simply  do  not  exist  in 
this  situation  or  in  most  situations  where  the  cost  of  entry  is  high  or 
only  selected  segments  of  the  total  market  are  open  to  competition. 

This  is  particularly  true  when  the  competitive  market  segments  are 
chosen  by  the  competitors  and  only  franchised  carriers  are  obliged  to 
provide  service  to  all  who  request  it,  virtually  without  exception. 

Therefore  the  conclusion  of  this  study  is  that  the  CRTC  should 
not  have  granted  CNCP  system  interconnection  with  Bell  Canada. 

This  is  not  to  say  that  the  status  quo  should  be  maintained,  or 
that  CNCP  should  never  be  granted  interconnection.  What  is  being  said 
is  that  a  comprehensive  review  of  the  total  communications  environment 
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must  be  undertaken  in  order  to  prevent  a  series  of  unassociated 
decisions  being  made,  in  an  atmosphere  encouraging  change  for  the  sake 
of  change,  which  in  total  would  seriously  threaten  the  common  carriers 
ability  to  function.  It  is  understood  that  these  decisions  are  not 
irrevocable,  but  because  of  the  magnitude  of  the  expected  investment  by 
specialized  carriers,  the  decisions  would  be  most  difficult  to  modify. 
The  expenditure  in  time  and  money  required  to  perpetrate  significant 
modification  may  make  any  changes  ineffective. 

Solutions  to  the  telecommunication  problems  must  begin  with 
resolution  of  the  jurisdictional  dispute  between  the  federal  and 
provincial  governments.  The  United  States  model  of  federal  jurisdiction 
over  intraprovinci al  communication  would  be  workable.  Federal 
jurisdiction  would  be  maintained  in  the  assignment  of  frequencies  in  the 
radio  spectrum  for  microwave  systems,  one  of  the  few  areas  in  which 
there  appears  to  have  been  some  thought  and  planning  involved. 

The  next  step  would  be  the  joint  development,  with  federal  and 
provincial  participation,  of  a  national  communications  policy.  The 
ability  to  communicate  effectively,  efficiently,  and  with  a  high  level 
of  reliability  and  conf identialty,  will  be  a  major  factor  in  the 
economic  and  cultural  viability  of  this  or  any  other  nation.  It  follows 
that  the  next  step  would  be  the  formulation  of  the  provincial 
communication  policies.  The  provincial  policies  would  be  designed  to 
augment  the  national  policy,  and  satisfy  the  various  nuances  in 
operating  and  cultural  environments  peculiar  to  each  province. 

Without  having  the  benefit  of  the  communication  policies  of  the 
federal  and  provincial  governments,  there  are  two  things  which  the 
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common  carriers  should  do.  The  carriers  must  move  towards  a  more  cost 
based  pricing  policy.  The  biggest  impetus  for  the  influx  of  competitors 
has  been  the  supernormal  profits  available  in  selected  segments  of  the 
market.  The  degree  of  cross-subsidization  maintained,  or  the  maximum 
monthly  rate  for  the  provision  of  basic  residential  exchange  service, 
should  be  specified  in  the  provincial  communication  policy. 

From  this  point  the  common  carriers  will  be  able  to  determine 
the  feasibility  of  implementing  a  usage  sensitive  pricing  system  for 
local  exchange  service.  Implementation  of  this  type  of  charging  would 
allow  the  consumer  the  option  of  maintaining  a  basic  service  at  a 
minimum  rate.  Those  consumers  who  use  the  system  extensively  and  are 
thus  responsible  for  the  larger  share  of  the  costs,  would  be  billed 
accordingly.  This  type  of  billing  system  could  be  applied  to  extended 
flat  rate  service  charging,  thus  turning  around  a  system,  introduced  for 
political  expediency. 

In  order  to  base  the  price  of  a  service  on  the  costs  incurred 
in  providing  the  service,  a  major  renovation  of  the  system  of  accounts 
is  necessary.  This  is  the  second  item  which  could  be  done  without  the 
benefit  of  government  policy. 

The  existing  system  of  accounts  was  developed  in  the  early 
years  of  the  industry  when  little  or  no  consideration  was  given  to  cost 
causation  or  the  possibility  of  competitive  services.  The  complexity 
associated  with  the  size  or  the  scope  and  variations  in  conditions  under 
which  services  are  offered  were  not  considered  in  the  parameters  under 
which  the  system  of  accounts  was  developed.  Within  this  system  of 
accounts,  costs  associated  with  particular  services  may  be  developed 
only  through  the  use  of  an  arbitrary  allocation  process. 
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The  new  system  of  accounts  should  provide  the  management  of  the 
telephone  companies  more  pertinent  information  on  which  to  make 
decisions.  The  quality  of  the  information  and  subsequent  decisions  must 
be  high  in  order  to  provide  an  opportunity  to  survive  in  a  industry 
subject  to  both  the  pressures  and  opportunity  for  change. 

Possible  improvement  in  the  quality  of  information  would  also 
assist  the  regulator  in  completing  his  almost  impossible  task.  To  sit 
outside  of  such  a  complex  operation  as  a  telephone  company,  operating  in 
an  ever  changing  environment,  and  be  forced  to  make  meaningful  decisions 
based  on  incomplete  information  is  impossible. 

The  regulators  problems  are  further  compounded  by  the  lack  of 
government  policy  and  positive  cooperation  by  the  telephone  companies. 
The  telephone  companies  have  traditionally  adopted  a  philosophy  of 
reaction  as  opposed  to  one  of  positive  action.  The  telephone  companies 
tend  to  wait  for  all  participants  in  the  operating  environment  to 
establish  a  position,  and  then  they  react  to  each  participant's  position 
independently.  Positive  action  would  involve  establishing  a  position  on 
each  issue,  and  then  supporting  those  positions  with  submissions  to  the 
regulators,  offering  information  and  assistance  in  interpreting  the 
information,  and  evaluating  the  effect  of  the  company's  position  on  the 
issue.  AT  &  T  appear  to  be  adopting  this  philosophy  in  its  recent 
submissions  in  the  communication  hearings  before  the  United  States 
Congress.  Paul  H.  Henson  of  United  Telecommunications  Incorporated  in 
the  United  States  presented  a  position  paper  to  a  United  States  Senate 
Committee  in  March  of  1977.  His  paper  agreed  with  many  of  the  positions 
presented  in  this  thesis  and  he  concluded  with  an  alternative  that  could 
be  applied  to  the  Canadian  communication  problem. 
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Mr.  Hensen  proposed  that  efficiencies  of  scale  were  to  be  found 
in  the  provisioning  of  facilities,  and  that  duplication  of  any  portions 
of  these  facilities  would  only  result  in  wasted  capital  and  additional 
cost  to  the  consumer.  He  therefore  recommended,  consistent  with  past 
recommendations  by  common  carriers,  that  the  franchised  operating 
telephone  company  be  the  sole  provider  of  communication  facilities 
within  the  franchised  area. 

From  that  point  on,  his  recommendation  deviated  from  past 
telephone  company  proposals,  in  that  he  recognized  the  telephone 
companies  were  not  experts  in  every  facet  of  communication  service. 

Where  a  particular  expertise,  experience  or  special  interest  did  reside 
outside  of  the  telephone  company,  the  company  or  companies  possessing 
that  special  skill  should  be  allowed  to  provide  the  service. 

You  would  then  end  up  with  the  telephone  company  providing  the 
facilities  and  basic  service  and  special  service  companies  renting  the 
frequency  spectrum  or  facilities  required  to  provide  the  service  for 
which  they  have  proven  capability.  When  the  local  network  reaches  the 
stage  of  wide  band  switching  capability,  as  anticipated  with  the 
development  of  fibre  optics,  cable  television  companies  would  also  lease 
facilities  or  spectrum  from  the  telephone  company. 

The  conclusion  and  the  recommendations  are  based  on  the 
arguments  presented  in  this  thesis  and  could  be  subject  to  change  based 
on  a  more  rigorous  economic  and  market  analysis.  What  is  recognized  in 
this  thesis  is  that  the  Canadian  network  provides  reasonably  efficient 
services  at  prices  which  are  the  second  lowest  in  the  world,  while  at 
the  same  time  it  remains  responsive  to  changing  technology  and  requests 
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for  new  and  innovative  services.  In  reaching  the  conclusion  of 
recommending  that  CNCP  not  be  granted  system  interconnection  we 
recognize  the  inconclusiveness  of  the  CNCP  argument  and  the  existence  of 
the  many  other  threats  to  the  Canadian  communications  operating 
environment  which  must  be  considered  in  concert  with  the  CNCP 
application. 


CHAPTER  XI 


ALTERNATIVE  MARKET  CONFIGURATIONS 

The  recommendation  of  Chapter  X  is  for  a  course  of  action 
rather  than  the  establishment  of  a  particular  market  scenario.  In 
adopting  this  approach,  we  recognize  the  volatility  of  a  market 
involving  such  dynamic  participants.  With  this  in  mind,  we  will 
describe  some  possible  configurations  which  may  develop,  and  the  impact 
which  these  may  have  on  the  franchised  common  carrier. 

The  alternative  configurations  which  we  will  develop  will  focus 
on  the  Alberta  segment  of  the  Canadian  communications  market.  The 
primary  reason  for  reducing  the  area  of  concern  in  this  manner  is  that 
the  Public  Utilities  Board  (PUB)  of  Alberta  has  published  their 
positions  on  most  of  the  pertinent  issues  in  a  report  titled 
"Telecommunications  Inquiry,  Report  Ne  E80111",  dated  September  1, 

1980.  This  Inquiry  was  initiated  by  Orders  in  Council  of  the  Alberta 
Government  dated  December  6,  1978  and  February  27,  1979,  and  resulted  in 
the  establishment  of  probable  guidelines  for  the  development  of 
communications  within  Alberta.  The  positions  taken  by  the  PUB  represent 
a  recommendation  to  the  Alberta  Government  and  should  not  be  construed 
as  a  firm  policy  statement.  In  some  instances,  the  position  preferred 
by  the  PUB  would  require  enactment  of  ammending  legislation  or  it  may 
fall  into  the  area  of  jurisdictional  dispute  between  the  Federal  and 
Provincial  governments. 

The  first  possibility  which  we  will  discuss  is  the 
prol iteration  of  communication  suppliers.  Firms  similar  to  the 
specialized  common  carriers  (SCC),  referred  to  on  page  38  of  this 
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thesis,  will  probably  initiate  actions,  after  the  interconnection  sought 
by  CNCP  has  been  finalized,  designed  to  allow  them  to  participate  in  all 
or  most  regulatory  jurisdictions  in  Canada. 

Large,  well  established  firms  from  the  United  States  such  as 
Southern  Pacific  Communications  Company  and  local  firms  such  as  TAS 
Communications,  both  of  which  participated  in  the  Telecommunications 
Inquiry  conducted  by  the  Alberta  PUB,  are  seeking  access/more  access  to 
the  network  in  order  to  establish/improve  their  competitive  position. 
Assuming  that  the  Alberta  PUB  will  pursue  their  stated  objective  of 
increasing  competition  in  as  many  segments  of  the  communication  market 
as  they  designate  as  competitive,  (l)  they  will,  upon  exercising  their 
regulatory  power,  (2)  be  hard  pressed  to  restrict  entry  into  the  carrier 
field  to  only  AGT  and  CNCP. 

Southern  Pacific  and  TAS  are  representative  of  two  distinct 
segments  of  the  communications  market.  Southern  Pacific  operates 
primarily  in  the  specialized  common  carrier  segment  while  TAS  provides 
telephone  answering  and  paging  services.  Initially,  TAS  will  probably 

(1)  On  page  37  of  the  Telecommunications  Inquiry  Report,  the  PUB  states 
their  position  on  competition  as  follows:  The  Board  recommends  that 
Non-Basic  Telecommunications  Services  be  regarded  as  competitive 
service  offerings.  Accordingly,  the  Board  recommends  that  there  be 
no  market  entry  regulation  respecting  providers  of  Non-Basic 
Telecommunications  Services. 

(2)  On  page  39  of  the  Telecommunications  Inquiry  Report,  the  PUB  states 
their  desire  to  control  provision  of  facilities  for  competitive 
services  as  follows:  The  Board  considers  that  Non-Basic 
Telecommunication  Services  be  regulated  by  the  Board  with  respect  to 
the  construction  or  extension  of  any  transmission/distribution 
network  associated  with  these  services. 


seek  to  extend  their  paging  services  from  a  series  of  paging  areas  to  a 
province-wide  service,  through  automatic  access  on  a  selective  basis  to 
the  AGT  toll  network. 

As  an  SCC,  Southern  Pacific  will  probably  seek  dial-up  access 
by  consumers,  to  Southern  Pacific  facilities  yet  to  be  constructed. 
Southern  Pacific  and  similar  carriers  will,  in  all  probability,  request 
the  PUB  in  Alberta  and  the  appropriate  regulators  in  other 
jurisdictions,  to  order  the  franchised  common  carriers  to  make  toll 
facilities  available  to  them.  These  facilities  would  be  used  to  extend 
the  services  of  the  SCO's  to  customers  beyond  the  reach  of  their 
established  facilities. 

Competition  in  the  transmission  or  special  service  network  will 
be  further  expanded  as  the  Value  Added  Networks  (VAN's)  move  up  from  the 
United  States  or  develop  independently  in  Canada.  These  carriers 
operate  by  leasing  facilities  from  the  common  carriers,  enhancing  them 
in  some  manner  to  form  a  specialized  network,  through  which  they  provide 
customized  services  to  their  subscribers.  This  type  of  service  is 
prohibited  by  the  regulations  contained  in  the  tariffs  of  most  Canadian 
common  carriers,  therefore  the  carriers  will  have  to  receive  directives 
for  change  from  their  regulators,  or  the  regulators  will  request  the 
legislative  body,  to  which  they  are  responsible,  to  amend  the 
appropriate  legislation. 

These  competitors  would  pose  a  threat  to  AGT's  special  service 
or  competitive  toll  revenues  of  44  million  dollars  in  1980.  The 
magnitude  of  this  threat  is  put  into  perspective  by  comparing  the  44 
million  dollars  of  competitive  toll  revenues  to  an  expected  net  profit 
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of  25  million  dollars.  This  threat  would  appear  even  more  significant 
if  the  incremental  cost  of  providing  such  services  were  completely 
identifiable. 

The  SCO's  and  VAN's  would  create  further  economic  problems  for 
the  carriers  in  the  forecasting  and  provisioning  areas.  If  these 
competitors  are  able  to  request  access  to  the  carriers'  facilities,  and 
the  regulators  insist  on  the  availability  of  such  facilities  basically 
on  demand,  the  carriers  will  be  forced  to  over-provision.  This  problem 
is  compounded  by  greater  uncertainty  introduced  into  forecasting  the 
carriers'  own  requirements  and  the  lead  time  required  for  the 
provisioning  process. 

The  revenue  reductions  which  the  franchised  common  carriers 
would  actually  experience  would  depend  in  part  on  the  structure  and  the 
manner  of  conducting  business  prescribed  for  the  carrier  by  its 
regulating  agency.  If  the  regulators  were  to  take  the  position  that  all 
distinguishable  services  be  offered  by  individual,  arms-length 
companies,  increased  overhead  would  compound  the  effect  of  revenue 
reduction. 

In  the  previously  referenced  Telecommunications  Inquiry,  the 
Alberta  PUB's  position  was  that  AGT  would  not  be  required  to  establish 
arms-length  subsidiaries  as  long  as  they  could  prove,  by  means  of  a 
contribution  test,  that  each  competitive  service  or  a  related  group  of 
competitive  services  were  not  being  subsidized  by  revenues  derived  from 
basic  services.  In  the  appendixes  of  the  report,  the  PUB  classified 
most  of  the  existing  communication  services  as  follows:  Basic  Telephone 
Services,  Appendix  9;  Basic  Cable  Television  Services,  Appendix  10; 
Non-Basic  Telecommunication  Services,  Appendix  11. 
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If  this  configuration  were  maintained,  the  franchised  common 
carriers  within  the  TCTS  consortium  could  continue  to  provide  services 
at  the  present  level  with  little  change  in  the  pricing  structure.  The 
degree  of  rate  restructuri ng  would  vary  with  the  economic  realities  of 
the  particular  operating  area. 

The  Alberta  PUB,  consistent  with  their  stated  preference  for 
increased  competition,  further  recommended  in  the  report  that  the 
communications  terminal  market  segment  be  opened  for  competition.  Loss 
of  associated  revenues  in  this  market  would  further  compound  the  effect 
on  the  franchised  common  carriers  of  the  previously  discussed  system 
interconnection.  This  is  particularly  true  since  the  revenue  loss  is  in 
the  exchange  market  area  which,  in  Canada  in  particular,  is  heavily 
cross-subsidized  from  toll  revenues. 

The  degree  of  loss  experienced  by  the  carriers  will  vary  in 
accordance  with  the  degree  of  competition  allowed  by  the  regulator  and 
the  competitive  posture  which  the  regulator  permits  the  carrier  to 
assume.  The  ability  to  assess  the  impact  of  competition  in  this  segment 
will  be  restricted  by  the  existing  system  of  accounts.  This  restriction 
will  also  limit  the  carriers'  ability  to  react  to  competitive  pressures. 

The  most  damaging  configuration  from  the  carriers'  point  of 
view  involves  the  reclassification  of  existing  basic  serevices  to  the 
competitive  segment.  This  is  particularly  true  of  message  toll  service 
which  generates  the  bulk  of  the  revenues  required  for  cross¬ 
subsidization  of  exchange  service. 

An  example  of  this  type  of  competitor  is  MCI  Telecommunications 
(MCI)  of  Washington,  D.C.  MCI,  which  operates  in  the  United  States 
offers  the  equivalent  of  message  toll  service.  They  initially  offered 
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services  similar  to  private  line  services  by  means  of  microwave  systems 
connecting  larger  cities  in  the  more  densely  populated  areas. 

Initially,  these  systems  were  built  to  connect  centers  with  known 
intercity  calling  patterns,  but  were  designed  for  integration  into  the 
larger  system  when  both  capital  and  demand  for  service  warranted  such  a 
move. 

MCI  developed  their  range  of  private  line  services  to  the  point 
where,  considering  the  entry  of  other  carriers  into  the  field,  the 
development  of  VAN  type  communication  service  companies  and  AT&T's 
positive  response  to  the  growth  of  competition,  they  felt  that  the  most 
positive  move  for  them  was  to  offer  message  toll  service.  After  having 
applied  for  and  being  refused  by  AT&T  unlimited  access  to  the  local 
switched  network,  they  proceeded  with  an  antitrust  action  against  AT&T. 
They  were  successful  in  this  action  and  are  now  offering  message  toll 
service.  (3) 

In  an  interview  which  appeared  in  the  October  25,  1980  issue  of 
the  Financial  Post,  MCI  spokesman  Gary  Tobin  made  the  following  comments 
about  MCI 1 s  progress  to  date: 

They  currently  offer  message  toll  service  to  80  densely 
populated  areas  in  the  United  States  which  includes  3,500 
cities. 

There  are  plans  for  expansion  into  Florida  and  the  Pacific 
Northwest  next  year  and  they  are  considering  expansion 
into  Mexico  and  Canada  in  the  near  future. 

(3)  Owen  &  Braeutigam,  op.  cit.,  p.  229. 
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MCI  increased  their  revenues  from  7  million  dollars  in 
1975  to  144  million  dollars  in  1979. 

They  expect  to  have  access  to  90  percent  of  the  population 
in  the  United  States  in  a  few  years  but  currently  have  no 
plans  to  access  the  final  10  percent  because  they  estimate 
the  cost  would  equal  the  cost  of  reaching  the  preceeding 
25  percent. 

In  the  higher  density  routes,  MCI  has  been  able  to 
undercut  AT&T  rates  by  as  much  as  60  percent. 

If  this  type  of  competition  were  permitted  in  Canada,  the 
franchised  common  carriers  would  be  forced  into  an  even  more  difficult 
position  given  their  greater  reliance  on  toll  revenues  as  a  result  of 
the  relatively  higher  rates  charged  for  message  toll  services. 

Though  the  Canadian  market  is  much  smaller  and,  with  the 
exception  of  a  line  between  Montreal  and  Toronto,  the  densities  of  the 
eastern  seaboard  of  the  United  States  do  not  exist,  super  normal  profits 
of  sufficient  magnitude  do  exist  in  the  cross-sections  between  the  major 
Canadian  centers  which  are  attractive  to  this  type  of  competitor. 

If  Canadian  regulators  were  to  allow  this  type  of  competition 
to  develop  in  Canada,  the  Canadian  telecommunications  industry  would  be 
subjected  to  an  almost  total  reconfiguration.  The  dependency  of  the 
franchised  carriers  on  toll  revenues  could  no  longer  be  maintained,  and 
a  total  restructuring  of  the  rate  schedule  would  have  to  be  undertaken 
if  the  current  level  of  service  is  to  be  retained  in  areas  of  low 
population  densities  or  difficult  access. 

Assuming  the  regulators  and/or  their  governing  body,  while 
responding  to  the  pressures  for  increased  competition,  would  not 


' 


tolerate  a  reduction  in  service  levels  for  basic  telecommunication 
services,  alternate  sources  of  revenues  would  have  to  be  found.  The 
most  basic  decision  which  must  be  made  is  determination  of  the  source  of 
the  revenues.  Should  they  be  generated  within  the  industry  in  the  form 
of  rate  restructuring  or  should  those  suscribers  or  geographical  areas 
requiring  assistance  have  direct  access  to  public  funds. 

Since  direct  taxes  are  usually  the  most  unpalatable  to  the 
taxpayer  and  subsequently  the  politician,  we  will  concentrate  our 
efforts  on  a  review  of  the  alternatives  associated  with  generating  the 
revenues  within  the  industry.  The  alternatives  considered  will  not  be 
exhaustive  but  should  be  indicative  of  the  type  of  options  available 
within  the  industry. 

The  most  obvious  alternative  would  be  to  set  the  connection 
fees  high  enough  to  compensate  for  the  lost  revenue.  This  alternative 
would  have  the  synergetic  effect  of  maintaining  and  protecting  the 
revenues  of  the  telephone  companies  through  generation  of  increased 
revenue  and  reduction  in  the  competitive  advantage  expected  by  the  SCC's 
or  VAN's. 

The  second  alternative  would  be  to  generate  the  required 
revenues  through  increased  exchange  rates  charged  to  business 
subscribers.  This  alternative  would  tend  to  recoup  the  revenues  from 
the  primary  source  from  which  the  revenue  losses  would  be  incurred.  It 
does  nothing  towards  allocating  costs  on  a  causal  basis  and  tends  to 
aggravate  the  consumer  segment  which  supported  competition  in  the  first 
instance. 

The  third  and  fourth  alternatives  involve  raising  the  basic 
rates  for  exchange  service  for  both  business  and  residential  service. 


thus  increasing  the  revenue  from  exchange  services.  The  third 
alternative  would  retain  the  value  of  service  and  rate  averaging 
concepts  and  would  reduce  the  disparity  between  costs  and  revenue 
related  to  exchange  service  in  total.  It  would  retain  the  arbitrary 
nature  of  cost  allocation  and  considering  the  dependency  of  Canadian 
telephone  companies  on  toll  revenues  (see  pages  1  and  2  of  Appendix  6), 
increase  the  residential  rate  to  the  point  where  low  income  families  and 
pensioners  may  no  longer  be  able  to  afford  service. 

The  fourth  alternative  may  offer  a  viable  solution  to  the 
problem  of  lost  revenue  and  of  some  subscribers  being  unable  to  afford 
basic  service  required  for  emergent  situations.  This  alternative 
involves  the  application  of  a  usage  sensitive  pricing  scheme. 

The  most  common  method  of  applying  usage  sensitive  pricing  is 
the  application  of  a  reduced  monthly  charge  which  allows  for  the  placing 
of  a  fixed  number  of  calls  within  a  designated  calling  area.  Increases 
in  the  number  of  calls,  expansion  of  the  calling  area  weighted  by  the 
time  of  day  the  calls  are  made  results  in  increased  charges.  The  first 
logical  step  in  implementing  a  usage  sensitive  system  would  be  the 
elimination  of  extended  flat  rate  calling  schemes.  (4) 

Another  billing  method  involves  the  assignment  of  message  units 
to  the  various  parameters  which  contribute  to  the  cost  of  provisioning, 
such  as  frequency  of  calls,  duration  of  the  call,  distance  and  the  time 
at  which  the  call  is  made.  The  customer  is  then  charged  for  the  number 
of  message  units  which  he  consumes  during  the  month.  (5) 

(4)  See  page  31  of  this  thesis. 

{5)  James  G.  Cosgrove  and  Peter  B.  Linhart,  "Customer  Choices  Under 

Local  Measured  Telephone  Service",  Public  Utilities  Fortnightly,  CIV 
(August  30,  1979),  pp.  27-31. 


Usage  sensitive  pricing  is  not  the  ultimate  in  the  allocation 
of  costs,  since  only  about  15-25  percent  of  the  costs  incurred  in 
providing  service  are  usage  sensitive,  and  even  this  is  dependent  on  the 
particular  circumstances.  For  small  offices,  where  the  initial  size  or 
the  incremental  size  of  additions  far  exceeds  the  capacity  requirement 
for  the  number  of  customers  being  served,  there  are  virtually  no  usage 
sensitive  costs.  U5)  The  virtual  qualification  also  applies  to  smaller 
offices  where  the  cost  for  the  central  processor  of  the  switching 
machine  far  exceeds  the  cost  of  the  actual  switching  portion  of  the 
machine.  The  dichotomy  faced  by  the  carrier  is  that  step-by-step 
switching,  which  is  more  reflective  of  the  usage  sensitivity  concept  in 
its  usage  and  provisioning,  is  not  capable  of  generating  the  information 
required  for  usage  sensitive  pricing  without  the  addition  of  expensive 
peripheral  equipment.  (7)  Further,  the  outside  plant  portion  of  the  cost 
of  provisioning  for  exchange  service  is  also  insensitive  to  usage. 

On  the  positive  side  of  the  usage  sensitive  pricing  ledger,  the 
computer  controlled  switching  machines,  both  analogue  and  digital,  are 
capable  of  generating  the  required  billing  information.  Also,  the  usage 
sensitive  pricing  concept  is  a  more  reasonable  method  of  allocating 
charges  than  the  value  of  service  concept  currently  in  use. 


(o)  Leland  W.  Schmidt,  "Comment"  (on  Raymond  M.  Alden),  New  Dimensions 
in  Public  Utilities  Pricing,  ed.  Harry  M.  Trebing  (East  Lansing: 
Michigan  State  University  Public  Utilities  Studies,  1976),  p.  323. 

(7)  American  Telephone  &  Telegraph  estimate  the  cost  for  measuring 
equipment  to  be  $5.00  per  line  in  electronic  offices.  Lawrence 
Garfinkel  and  Peter  B.  Linhart,  "The  Transition  to  Local  Measured 
Telephone  Service",  Public  Utilities  Fortnightly,  CIV  (August  16, 
1979),  p.  20. 
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Usage  sensitive  pricing  appears  to  have  many  favorable 
characteristics  but  it  is  not  capable  of  establishing  a  causal 
relationship  between  cost  and  price  and  the  carrier  would  incur 
significant  costs  for  implementation  and  maintenance.  Usage  sensitive 
pricing  does  not  warrant  an  all-out  implementation  program,  as  suggested 
by  Raymond  M.  Alden  (8)  but  it  should  be  the  subject  of  an  extensive 
cost  benefit  study  to  determine  if  and  when  it  should  be  introduced. 
Without  the  aid  of  these  studies,  we  would  suggest  that  there  is  a 
minimum  exchange  size  below  which  USP  should  not  be  considered,  and  the 
number  of  billing  options  from  which  the  customer  may  choose  should  not 
be  so  large  as  to  cause  excessive  expense  in  gathering  and  processing 
the  billing  information. 

The  alternatives  presented  are  responses  to  the  requirement  for 
maintaining  existing  levels  of  basic  service  while  experiencing 
significant  reductions  in  toll  revenue. 

The  first  alternative  is  not  too  realistic  in  that  it  tends  to 
defeat  the  purpose  for  which  competition  was  introduced. 

The  second  alternative  in  placing  the  responsibility  on 
business  enterprises  is  in  effect  placing  the  costs  of  providing 
unprofitable  basic  services  on  the  customers  of  the  businesses.  This 
constitutes  one  of  the  more  progressive  forms  of  taxation.  This 
alternative  is  also  counterproductive  with  respect  to  one  of  the 
original  intentions  of  introducing  competition  into  communication 
services,  supplying  an  incentive  for  the  business  enterprise  to  support 
the  new  communication  suppliers. 


(3)  Alden,  op.  cit.,  p.  302. 


The  third  alternative  allocates  the  cost  to  those  groups  which 
cause  them  to  be  incurred,  with  the  fourth  alternative  allocating  the 
charges  in  a  more  reasonable  and  equitable  manner  on  an  individual  basis. 
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APPENDIX  NOTES 


The  calculation  of  revenues  from  the  market  segments,  as 
identified  by  CNCP,  was  based  on  the  following  source  documents.  The 
initial  submission  by  CNCP  to  the  CRTC  which  identified  the  total 
revenue  for  each  market  segment  and  CNCP ' s  share  of  that  market.  The 
year  end  Operating  Revenue  Reports  for  AGT  for  the  years  1973  through 
1978  and  the  Financial  Statistics  on  Canadian  Common  Carriers  as 
produced  by  the  Government  of  Canada,  Department  of  Communications  for 
the  years  1974,  1976  and  1978.  The  latter  source  was  used  most 
extensively  throughout  this  study. 

Table  113.1.2  Toll  revenue  and  Table  113.1.5  Total  operating 
revenue  of  the  Financial  Statistics  were  the  source  documents  for  the 
first  6  lines  on  each  page  of  Appendix  2.  The  exchange  revenue  is  the 
total  revenue  minus  the  toll  revenue.  The  toll  and  exchange  revenues 
for  the  other  TCTS  member  companies  were  then  indexed  to  AGT's  revenues. 

The  Operating  Revenue  Reports  for  AGT  were  used  to  develop 
Appendix  3.  The  totals  for  each  market  segment  for  the  years  other  than 
1976  were  indexed  to  1976. 

Page  4  of  Appendix  4  was  derived  by  applying  the  indexes  from 
page  4  of  Appendix  2  to  AGT's  1976  revenues  for  each  market  segment  as 
shown  in  Appendix  3.  The  difference  between  the  revenue  totals  for  each 
market  segment,  attributable  to  the  common  carriers,  and  those  developed 
in  Appendix  5  were  prorated  between  BC  Tel  and  Bell  Canada  on  the  basis 
of  revenues  for  each  company  shown  on  Appendix  2.  This  procedure  is 
based  on  two  major  assumptions: 
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1)  The  market  size  and  share  identified  by  CNCP  are  correct. 

2)  The  communication  activity  expected  in  the  operating  areas 
of  BC  Tel  and  Bell  Canada  warrants,  the  assignment  of  the 
surplus  to  these  two  companies. 

The  remaining  pages  in  Appendix  3  were  derived  using  1976  as 
the  base  year  and  assuming  that  the  growth  percentages  experienced  by 
the  other  TCTS  member  companies,  over  the  years  1973  to  1978,  was  the 
same  as  that  experienced  by  AGT. 


APPENDIX  1 


SWITCHING  HIERARCHY 


The  switching  offices  in  the  Canadian  Telephone  Network  fall  into  5 
distinct  classifications,  4  of  which  are  toll  classifications.  Starting 
at  the  bottom  of  the  hierarchy,  they  are  as  follows: 

Class  5  This  office  is  the  local  switching  office  which  is  capable  of 
connecting  the  customer  to  other  customers  on  the  same  switch, 
to  customers  connected  to  other  class  5  offices  in  the  same 
exchange  area  or  to  the  toll  network. 

Class  4  This  office  is  called  a  toll  office  and  is  the  first  level  of 
toll  switching.  This  office  has  the  capability  of 
interconnecting  class  5  offices  which  are  connected  to  it, 
interconnecting  to  another  class  4  office  or  to  a  class  3  or  2 
office  depending  on  the  routing  options  designed  into  it. 

Class  3  This  office  is  referred  to  as  a  primary  center  and  its 

principle  function  is  the  switching  of  calls  between  toll 
offices  and  is  normally  the  source  of  most  of  the  high  usage 
trunk  groups. 

Class  2  This  office  is  called  a  Sectional  center  and  normally  there  is 
only  one  of  these  offices  per  area  code. 

Class  1  Regional  center.  There  are  only  two  such  offices  in  Canada, 
Montreal  and  Regina. 

The  office  hierarchy  was  established  to  facilitate 
administration  traffic  flow,  supervision  and  economic  provisioning 
patterns. 
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Combination  of  offices  such  as  4  and  5  were  not  uncommon  but  as 
toll  centers  have  become  larger  and  fewer  in  number  it  is  becoming  quite 
rare  to  find  toll  and  local  switching  being  handled  on  the  same  switch. 
Combinations  of  various  classes  of  toll  offices  on  the  same  switch  is 
still  common. 

On  page  108  of  this  appendix  is  a  schematic  diagram  of  how  the 
various  offices  are  interconnected  in  the  hierarchy  scheme,  which  is  a 
North  American  standard.  Note  the  offices  on  the  left  are  classified  by 
name  while  those  on  the  right  are  given  the  corresponding  class  number 
and  also  that  each  office  is  designated  alphabetically  for  future  use  in 
the  narrative  description. 

We  will  trace  through  a  few  simple  calls  in  order  to  show  how 
the  network  operates  and  what  options  are  available. 

The  first  point  to  consider  is  the  numbering  scheme,  which 
again,  consistent  with  the  hierarchy  scheme  is  a  North  American 
standard.  Each  customer  is  assigned  a  seven  digit  code  the  first  three 
digits  of  which  are  referred  to  as  the  NNX  code  and  designate  which 
machine  or  10,000  number  group  he  belongs  to  in  a  certain  office.  The  X 
can  be  any  number  from  0-9  while  the  N  excludes  0,  1  and  sometimes  9. 
The  NNX  code  cannot  be  repeated  within  a  Numbering  Plan  Area  (NPA).  The 
flexibility  and  number  usage  efficiency  is  very  dependent  on  the  types 
of  switching  machines  in  use  in  a  particular  region.  The  electronically 
controlled  machines  with  the  inherent  translation  capability  and 
flexibility  in  the  number  of  digits  forwarded  allows  for  maximum 
utilization  of  NNX  codes  under  the  constraint  of  one  NNX  for  each  office 
or  10,000  line  groups. 
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The  area  code,  a  distinct  3  digit  code,  identifies  each 
numbering  plan  area.  In  this  area  the  local  telephone  company  is 
responsible  for  number  administration  but  must  coordinate  on  a  North 
Amercian  basis  all  changes  or  additions  to  the  numbering  plan,  as  the 
NNX  code  is  used  for  both  routing  and  billing  of  all  toll  calls.  The 
area  served  by  an  area  code  varies  inversely  to  the  population  density 
and  the  number  of  distinct  or  separate  communities,  within  the  area, 
which  require  their  own  end  office.  The  importance  of  the  last  factor 
will  diminish  as  digital  switches  with  remote  switching  units  will 
reduce  the  need  for  separate  switching  offices  with  individual  ( NNX 1 s ) 
in  many  of  the  smaller  centers. 

If  customer  B1  wishes  to  call  customer  B2  he  dials  the  NNX 
associated  with  the  office,  followed  by  the  4  digit  code  which 
designates  customer  B2.  The  local  switch  in  office  B  then  connects 
customer  Bl,  to  B2. 

If  customer  Bl  wishes  to  call  customer  Cl,  then  customer  Bl 
dials  0  or  1  in  order  to  access  the  toll  network,  then  depending  on  the 
type  of  toll  service  requested,  either  Bl  or  the  operator  dials  Cl's  NNX 
plus  a  4  digit  code  and  a  talk  path  is  established  through  office  B  to  G 
to  C  to  customer  Cl. 

If  B  wished  to  contact  A,  the  call  would  likely  be  established 
through  offices  B,  G,  H,  F,  A,  or  if  a  trunk  group  existed  between  G  & 

F,  then  H  could  be  eliminated.  The  existence  of  a  trunk  group  between  G 
and  F  is  dependent  on  the  calling  patterns  between  the  end  offices 
served  by  G  and  F  and  the  geography  and  distances  between  G  and  F  and  G, 


H  and  F. 


. 
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If  C  called  D,  then  the  routing  options  become  quite  numerous 
and  again  are  dependent  on  similar  criteria  to  that  discussed  in  the 
preceeding  paragraph.  If  the  offices  involved  are  in  fact  those  given 
as  examples  then  it  would  be  highly  unlikely  that  high  usage  groups 
exist  between  offices  F  and  M,  F  and  I,  H  and  E  or  even  H  and  I.  Trunk 
groups  most  likely  exist  for  the  other  inter-office  routes  shown. 

Provided  the  preceeding  assumptions  are  true  the  initial  part 
of  the  route  C-F-H  and  the  final  portion  I-E-D  are  fixed  and  completion 
of  the  call  is  dependent  on  trunks  being  available  in  these  groups. 

Once  the  call  had  progressed  to  H,  the  switch  at  H  would  look  for  a  free 
trunk  from  H  to  J,  if  one  were  not  available  it  would  look  for  trunks 
H-K-J  proceeding  through  all  possible  combinations  such  as  H-K-M-J  or 
H-L-M-J  until  a  path  is  established  or  a  trunk  busy  signal  is  returned 
to  Cl.  Such  an  exhaustive  search  normally  takes  no  more  than  a  few 


seconds. 
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FIGURE  8 


SWITCHING  HIERARCHY 
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CNCP  MARKET  EVALUATION 
FOR  1976  (OOO) 


CNCP  REVENUE 


TELEX  70,282 

BROADBAND  5,004 
PRIVATE  WIRE  67^034 
TELENET  4,707 
BROADCAST  3,500 


$150,527 


MARKET  SEGMENTS 

COMPUTER  COMMUNICATIONS 


PRIVATE  WIRE  SERVICE  13,600 

BROADBAND  EXCHANGE  SERVICE  1,900 

TOTAL  (12%  OF  MARKET)  $15,500 

TOTAL  MARKET  129,173 

TCTS  MEMBER  COMPANIES'  SHARE  113,673 

MESSAGE  RECORD 

PRIVATE  WIRE  SERVICES  48,100 

TELEX  70,300 

TELENET  4,700 

PUBLIC  MESSAGE  17,500 

TOTAL  (88%  OF  MARKET)  $140,600 

TOTAL  MARKET  159,754 

TCTS  MEMBER  COMPANIES'  SHARE  19,154 

PRIVATE  LINE  VOICE 

PRIVATE  WIRE  SERVICE  5,400 

BROADBAND  EXCHANGE  SERVICE  3,100 

TOTAL  (8%  OF  MARKET)  $8,500 

TOTAL  MARKET  106,336 

TCTS  MEMBER  COMPANIES'  SHARE  97,836 


SOURCE:  Taken  directly  from  CNCP's  Evidence  in  Chief 
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